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systematise;  of  binary  intermetallic  phases 


ky 

P.  I.  Kripyakevich  and  E.  E.  Cherkashin 


Literature  so  far  is  lacking  full  systematism  in  very  important,  from  theoret¬ 
ical  and  practical  viewpoint,  group  of  compounds  -  intermetallic  nhases  (ELF).  The 
need  for  such  a  systematism  is  felt  oresently  very  acutely,  if  we  take  into  consid¬ 
eration  the  greater  number  of  IMF  (about  1800  binary  ohases  only)  and  the  variety 
of  thele  comnositions,  types  of  structure  and  types  of  chemical  bonds.  The  nuroose 
of  this  reDort  is  to  offer  a  systematic  review  of  all  known  binary  intermetallic 
ohases . 

We  include  in  ELF  these  intermediate  ohases  (as  well  as  superstructural  nhases, 
formed  in  solid  solutions)  which  possess  metallic  properties  (metallic  luster  and 
electron  conductivity),  expressed  even  if  in  a  slight  degree;  in  the  table  in  the 
insert  is  shown  the  prooagation  of  IMF  in  binary  systems.  ELF  can  be  systematized 
by  various  characteristics,  for  example,  by  the  method  of  formation  in  form  of  a 
homogeneity  area  on  the  structural  diagram,  or  by  the  physical  and  chemical  oro- 
oerties;  a  systematism  based  on  the  most  essential  indication  is  given:  On  the  tyoe 
of  structure  and  on  the  type  of  chemical  bond. 

In  order  to  systematize  phases  by  the  structural  type,  it  is  necessary  to  es¬ 
tablish  first  of  all  the  isotopy  signs  of  the  phases,  i.  e.,  the  belonging  of  sev¬ 
eral  nhases  to  one  type  rf  structure.  Ihese  signs  appear  to  be  (for  cubical  phases 
with  parameterless  arrangement  of  atoms)  identical  proper  systems  of  points  (l) 
(lattice  complexes  {?.))  in  one  spatial  group  and  a  uniform  method  of  distribution 


',  /j  -and^' 


of  these  point  systems  between  atoms  of  various  elements.  And  so,  -and/; '  phases 
of  the  Cu-Zn  system?  belong  to  various  structural  types:  The  first  one,  with  sta¬ 
tistical  distribution  of  Cu  and  Zn  atoms  -  to ct  -  W  type;  the  second  one,  with 


References  to  literature  concerning  individual  phases,  see  in  Binary  IMF  Indica¬ 
tors,  p.  82. 
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perfectly  ordered  distribution  of  atoms,  -  to  the  CsGl  type.  The  gamma  nhast  1, 

having  a  structure  with  atom  arrangements,  as  in  alnha-Mn  and  total  order  at  •> 
'^17^12  comr'0sition ,  belongs  to  the  alpha-Mn  type,  but  to  a  senarate  My-p-  1^ 
type.  KBip,  \g3e2ty  and  FeBe5  phases  (the  latter  is  homogeneous  in  a  wide  rnr.  •» 
concentrations)  have  identical  type  structure  (tyne  CupM^) ,  in  snite  o-"  tlv  ii:'4  r- 
ent  quantitative  composition,  because  the  points  combination  in  each  one  ■  <  m, 

points  occupied  by  atoms,  break  up  into  two  proper  points  systems  (two  1 ^ * ‘  i ^ ■  m- 
olexes),  one  with  multiplicity  8,  occupied  by  K,  \e  +  Be  atoms  respective!  *  - 
tistically)  or  Fe  +  Be  (statistically),  and  the  second  ones  witi.  nul  ‘  i  -  l  i  ”  I  ‘  .  . 

occupied  by  atoms  Bi  (in  first  case)  or  Be  (in  remainin'-  cases).  o  tne  ram.  ‘  -  , 
FeB&5  and  A.uBe^  phases  with  uniform  arrangement  of  atoms  in  general  arid  uni  f  ri  c:ar.- 
titative  composition,  do  not  appear  to  be  isotonic:  4uBer  belongs  to  the  s’u  1 
structural  type,  to  which  are  inherent  three  proper  point  systems  with  multi”'!  s 
4  (*u),  4  (Be)  and  1^  (Be).  In  a  similar  way,  nonisetopic  (at  identical  a'  ar¬ 
rangements)  appear  to  be  oamma-ohases  of  GtiZn,  Gu-Cd  and  Cu-Hr  systems. 

For  cubical  phases,  structures  of  which  are  characterized  by  a  rran-em*  r.  ‘  .• 
atoms  with  decrees  of  freedom  (as  well  as  noncubieal  phases)  exists  an  rd!i'  !  r.  1 
sirn  of  isotory:  atoms  with  identical  coordinates  in  both  phases  should  hav.  '>n 
identical  coordination  number  and  one  tyne  of  coordination  sphere.  Tha*  is 
and  PdSn  phases  should  be  counted  into  one  type  of  structure  (Mnr),  in  s’ iv 
heterogeneous  (but,  close)  values  of  axes  ration  (c/a)  and  parameters  of  at  m ;  •  n  - 
ranrements.  Put  if  in  a  certain  stricture,  the  change  in  these  values  Ira's 
chances  in  the  nature  of  coordination,  then  this  is  equivalent  to  transition  ' 

new  stnctural  type:  Gap b0  phases  (cubical,  type  1TJCu-j)  3rPb0  ( tetracorr  1  ly  :  - 

formed  !uCu  stricture,  c/a  ~y  l)  and  ?dGu„  ( tetraconally  deiormed  \uGu  ,  c/-> 

counted  to  various  structural  +yoes. 

Cf  greater  importance  for  systematisn,  is  the  oroblem  of  affiliation  of  vari¬ 
able  composition  phases  (as  well  as  constant  composition  phases  with  orderler. 
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distribution  of  atoms  of  various  components)  to  definite  structural  tyres.  If  the 
phase  contains  in  its  area  of  homogeneity  q  comnosition  with  fully  ordered  atoms 
(or  with  maximum  on  composition  -decree  of  orderliness  curve),  then  it  should  be 
counted  to  the  tyne  of  structure  corresponding  to  this  comnosition;  for  exnmnle, 
gamma-nhase  of  Ni-Sb  with  comolete  orderliness  at  50  at.  %  Sb,  has  a  structure  of 
the  NiAs  tyne.  In  the  few  enumerated  instances,  the  nhase  may  contain  two  comnos- 
itions  with  total  orderliness,  and  then  we  count  it  to  two  structural  tvnes  simul¬ 
taneously  (NiTe-NiTe^,  tyres  liAs  and  CdJ^).  About  nhases  with  nartial  orderliness 

in  the  entire  range  of  homogeneity  was  mentioned  above  (FeBe  );  to  these  nhases  be- 

5 

long  also,  e.  g.,  phase  of  Fe-3b  system  with  defeetibe  structure  of  Ni^In  tyre. 
Phases  with  totally  unordered  distribution  of  atoms  belong  ordinarily  to  the  tyne 

of  structure,  inherent  of  simnle  substances  (Mg,  Cu,  alpha-'/,  beta-V . provided 

the  corresponding  structure  of  the  simDle  substance  is  unknown,  the  phases  will  be 
referred  to  an  individual  tyne  (e,  g.  In^B^) . 

Tyres  o°  structures  of  intermetallic  nhases,  as  well  as  nhases  most  suitable 
for  systematization  by  their  ratio  to  denser  packings.  \'e  distinguish  the  follow¬ 
ing  grouns  of  structures:  l)  denser  packings  of  atoms  close  in  dimensions  (tynes 
Kg,Cu  find  their  superstructures  Ni.Sn  and  AuCu^,  type  TiNi^  and  a  number  of  deforc¬ 
ed  denser  neckings);  2)  denser  neckings  of  atoms  of  various  dimensions  (tynes  Zn?'lg, 
CujMpr,  N.i^Mg,  AuBe^,  ZnMg ,  W^Fe7,  CaZn^,  Zn-^Mg^,  NaZn^?);  3)  dense  packings  (tynes 
Ko3V  CrSip  and  TiSi^)  and  derivatives  of  cubical  volumetrically  centered  struc¬ 
ture  (types  alpha—/,  CsCl,  NaTl,  Cu  Zn  ,  Ni^l^  and  others);  4)  structure  of  intro¬ 
ducing  atoms  of  one  component  into  denser  packing  of  atoms  of  the  second  (tynes 
Nafl,  N i As  and  many  others)  and  5)  structures,  non-bound  with  denser  and  dense 
packings . 

The  second  important  distribution  of  structural  types  and  phases  is  based  on 
a  different  manifestation  of  atom  tendencies  to  combine  into  complexes.  Types  of 
structures  of  binary  chases  can  be  divided  into  the  following  groups:!)  homodesmic 
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3/  where  any  two  adjoining  atoms  are  bound  firmly  in  an  identical  degree,  so  that  it 
is  impossible  to  form  individual  complexes  (examples:  AuCu^,  CsCl,  NaCl  types);  ?) 
heterodesmic  (3)  of  the  first  order,  where  the  atoms  of  the  first  component  (ordin¬ 
arily  less  metallic)  are  firmly  bound  between  themselves  into  complexes  (nairs  3 

and  FeSp  modifications,  chains  -  B  -  B  -  B  in  FeB,  etc.),  and  3)  heterodesmic  of  the 
second  type  -  with  atoms  of  both  components,  combined  in  individual  complexes,  where¬ 
by  the  bond  between  complexes  is  weaker,  than  the  bond  within  them  (lamellar  struc¬ 
ture  MoSp,  molecular  structure  NiS  -  millerite  and  others).  Heterodesmic  strictures 
can  further,  be  systematized  by  the  measure  of  complexes  (insular,  one-  two  and 
three  dimensional)  and  by  their  form  among  heterodesmic  structures  with  various 
types  of  coordinations  (most  widely  known  form  of  coordination  sphere:  triangular 
rrism  and  twisted  cube). 

The  third  method  of  systematizing  IMF  -  is  division  by  the  tyre  of  dependence 
ofquantitative  phase  composition  upon  the  valence  of  the  components.  Here  can  • 
separated  the  following  IMF  groups:  l)  phase  with  valent  ratios  of  the  components, 
quantitative  composition  of  which  is  determined  by  the  velances  of  both  components 
(certain  phases,  possessing  NaCl,  Zn3,  CaF2,  Na-jAs,  as  structural  types  and  others); 
2)  nickel-Arsenide  phases  (structural  Nijln,  NiAs,  CdJ^  tyres  and  certain  rhombical', 
the  arrangement  of  which  on  the  structural  diagram  is  due  firt  of  ail  to  the  valence 
of  a  less  metallic  component,  whereby  the  dependence  is  not  such  a  clear  one  in 
phases  with  valent  component  ratio;  3)  electron  phases  (electron  bonds),  the  homo¬ 
geneity  range  of  which  is  determined  by  electron  concentrations  (series  of  phases 
of  aloha-W,  CsCl,  gamms-brass,  Mg,  Ni  A1-,  types  and  others)  and  4)  phases  with  com¬ 
position,  not  dependent  on  the  valence  of  components. 

For  the  purpose  of  classification,  which  could  have  enveloped  a  maximum  num¬ 
ber  of  IMF,  it  is  necessary  to  combine  all  three  discussed  signs,  i.  e.,  ratio  to 
denser  packings,  presence  of  complexes  and  the  effect  of  valences.  As  result  we  ob¬ 
tain  an  IMF  division  into  the  following  classes  (proposed  classification  differs 
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from  the  one  introduced  by  Ye.  S.  Makarov  (4),  first  of  all  by  the  separation  of 
heterodesnic  nhase  classes  and  expansion  of  the  class  of  dense  packings)  ' : 

1.  Phases  with  more  dense  atom  packings,  atoms  of  close  dimensions  (r^/r^** 
1.00  -  1.10)  without  electron  phases.  Homodesmic;  quantitative  composition  does 

not  depend  upon  the  valence  of  the  components. 

2.  Phases  with  denser  packings  of  atoms  of  various  dimensions  ( r^/ ^ 

-  1.80).  Transient  from  homodesmic  to  heterodesmic  of  the  first  magnitude  (in  a 
majority  of  phases  firm  bonds  between  atoms  of  the  prevalent  component):  the  quan¬ 
titative  composition  depends  not  upon  the  valence  of  the  components,  but  upon  the 
ratio  Fp/rx:  content  of  component  with  atoms  of  smaller  dimensions  (X-comoonent) 
is  then  greater,  when  r^/r^  is  greater, (5)* 

3.  Phases  with  dense  packings  -  w/o  electron  phases  (structural  types  indi¬ 
cated  above).  Preferably  homodesmic;  quantitative  composition  does  not  depend  upon 
valence. 

4.  Electron  phases.  In  a  majority  of  instances,  homodesmic.  Tyne  of  struc¬ 
ture  and  quantitative  composition  due  to  electron  concentration;  content  of  less 
metallic  component  in  a  series  of  phases  of  specific  structural  typ,  decreases  with 
the  rise  in  valence  of  this  component.  A  majority  of  electron  phases  is  made  up  by 
phases  with -cubical  volumetrically  centered  structure  and  its  defective  derivatives; 
the  degree  of  structural  defectiveness  rises  with  electron  concentration,  which 
corresponds  approximately  to  a  constant  number  of  valent  electrons  (about  three)  in 
a  small  cell  (with  dimensions  as  in  phases  of  CsC‘1  type)  . 

5.  Introduction  phases,  l)  Nickel-arsenide  phases  -  atom  introduction  phases 
(or  ion  introduction  phases)  of  transient  metal  in  a  hexagonal  more  dense  packing 

Boundaries  between  IMF  classes  are  not  sharp;  some  phases  can  belong  simultaneous¬ 
ly  to  two  classes. 

ft 

R  -  components  with  atoms  of  larger  dimensions. 
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of  atoms  (ions)  of  nonmetallic  or  semi-metallic  elements.  In  a  series  of  nickel- 
arsenide  phases,  where  the  number  of  the  group  is  less  the  metallic  component  rises, 
there  is  also  an  increase  in  the  content  of  this  component  (homological  series  of 
ohases  with  N^In,  NiAs  and  CdJ?  structural  types  (6)  and  Co23i  and  MnP  types  ('■)). 
Nickel-arsenide  chases  are  preferably  heterodesraic. 

2)  Other  ohases  of  introduction  into  denser  packings.  Of  special  importance 
here  are  the  phases  of  introduction  of  small  atoms  into  hexagonal  or  cubic  denser 
packing  of  atoms  of  transient  metals  (e.  g.,  phase  CrN,  C03N)  and  phases  with  valent 
ratio  of  components  (e.  g.,  Mg23n,  Mg2Sb2). 

Heterodesmic  phases  of  first  magnitude*,  have  different  structural  types, 
in  a  majority  of  instances  not  bound  with  denser  packings.  Phase  composition  does 
not  depend  on  the  valence  of  the  components. 

7.  Heterodesmic  phases  of  second  magniture*.  Structural  types,  not  bound 
with  denser  packings;  ratio  of  components  in  a  majority  of  phases  valent. 

In  the  non-enumerated  classes  remains  only  a  slight  number  of  phases  with 
known  types  of  structure,  as  well  as  phases  with  type  of  structure,  determined  part¬ 
ially  or  unknown. 

The  table  .given  below  contains  binary  IMF,  data  about  which  have  been  published 
prior  to  July  195?**:  Tables  1-7  contain  mainly  phases  with  known  type  of s t rupture 
and  correspond  to  phase  division  into  classes;  in  Table  VIII  are  given  classes 
(phases)  with  known  type  of  structure,  which  so  far  cannot  be  included  in  specific 
classes.  Almost  for  all  types  of  structures  Tables  I  -  VIII  carry:  formula,  svn  •  nv, 
number  of  atoms  in  elementary  cell  (N)  and  spatial  group.  In  Table  IX  ^re  listed 
phases  with  structure,  not  completely  determined,  in  Table  X  -  with  unknown  struc¬ 
ture. 

*  Determination  and  examples  see  above. 

tt  ft 

Phases,  characterized  by  structural  types  IMF,  but  having  no  metallic  nronerties 
(e,  g.,  SnS2,  ZnS,  CaC2)  not  included  in  the  systematism. 
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In  the  tables  the  following  phase  designations  are  used  (designation  methods 
are  based  in  a  symbilism,  introduced  by  Ye.  S.  Makarov  (8)): 

A  B  -  constant  comnositior.  ohases; 
m  n 

3  -A  B  -  variable  comoosition  nhases  with  complete  orderli- 
m  n 

ness  at  A  B  comnosition  (Dalton  phases  (9))» 
m  n 

9  -A  B  -  A  B  variable  comnosition  nhases  with  total  or- 
m  n^  m  n? 

derliness  at  A  E  and  -  E  comnositions; 
m  n,  m  n~ 

AB  -  variable  comnosition  nhases  w/o  total  orderli- 

nX  “  n2 

ness  (Bertollite  nhases  (9)),  as  well  as  nhases  with  known  zone  of  homogeneity  and 
unknown  tyne  of  structure  (indices  n^  and  n^  nertain  to  boundary  nhase  comnositions); 

A  B  +  -  Dhases  with  unknown  homogeneity  zone  (structure 

known  or  unknown) ; 

AB  ,  AB,  .  AB„  ,  „  AE„  „  (not  AB_  +  vi)  nhase  of  unknown 
x  y  n  +  x,  n  -x  n  *  x 

comnosition. 

In  nhase  formulas  in  the  first  nlace,  there  is  always  the  symbol  of  the  com- 
nonent  (A),  situated  in  the  neriodic  system  of  elements  of  D.  I.  Mendeleyev  (of  the 
18  vertical  series)*,  to  the  left  of  the  second  comnonent  (B),  and  if  both  comoom- 
ents  belonr  to  one  vertical  series,  then  the  comnonent,  having  greater  ordinal  num¬ 
ber.  In  addition  to  designations  by  formulas,  letter  designations  06  nhases  are 
given  -  in  cases  where  they  are  needed.  Phase  formulas,  the  affiliation  of  which 
to  the  given  tyne  of  structure  is  proved,  are  included  in  square  narentheses.  Phase 
formulas  of  one  tyne  of  structure  are  arranged  in  tables  in  the  order  of  the  ascend- 
int  (rising  number  of  series,  in  which  the  B  comnonent  is  situated. 

The  authors  express  thanks  to  Ye.  I.  G'iadyshevskiy  for  evaluating  the  problems 

touched  unon  in  this  renort. 

# 

In  table  of  the  18  vertical  series  Be  is  included  in  the  12th  row,  Mg  in  a  major¬ 
ity  of  phases  in  the  12th,  and  in  some  (mg-Hg  system)  to  second,  H  to  17th  row. 
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The  authors  Dlead  to  report  to  them  any  errors  and  inaccuracies  in  the  tables 


and  in  nhase  indicator. 
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Table  1. 


Phases  with  Denser  Packings  of  Atoms  of  Close  Dimensions 

1.  Derivatives  of  Hexagonal  Double  Layer  Denser  Packing 


1) 

Me.  ii'ifc..  iV-=2)  D\h\  MnFe,  T(0  L<Zna^.)0  ((!'),  I’dZn13_iiil4 (tj),  [IgZn,  5_M  „  (|H 
Ke/iij _3_,3 ,0^)’  ).  )  |  Cd  (a,),  1  'I  lg,  |,T.  A,Vt 

Cu2.s±xAl  (T')0>>LaTI3,  Cu8_^6Si  (x).  NigSu  (p');  Cu, , 3As<2L  AK(,  8As(P),  Pli^.lli  (S> 
AuCd,  |>omGh<$  A=A,  t>-CdMg(s).  d-AuCd  (P')(4)- 

NisSn,  iok3J  A’  —  2.  ,  MoCo.,  yx,  WCo,;  (MoNij);  d-Cd3Mg(8),  d-CdMg3(8),  IJIfg,; 

Ni3ln  (r),  0- A«gn lrl(t<  1  K7“);  Mn3  25Gc(7),  Tig±xSn,  Mn3  4_>s  lSn  (p')<7),  FcsSn  (P"l. 

Ni,Sn(P).  Ti^P^j  Ti4SbtO. 

AgjSb.  pSvuii'i..  eioi  0*>Nis7,  D>-TuNiJ;  P-TiCu3(pa»  rriAu,^# 

a-Ag3sb(t')(w. 

l)  hexagonal;  ?)  rhombical;  3)  hexagonal;  4)  rhombical 


Structures  with  irregular  distribution  of  atoms  were  not  fully  investigated, 
rhombic:  TiCu-j  n  ^ 


■3.0-».3.S<^CU)5 

hexagonal,  N  =  18:  FeBe^^^j  £- 


2,  Derivations  of  Cubical  Triple  Layer  Denser  Packing 
Cu.Clxb,  A  =4.  MnZnJ|>|_J)0(«X 

AuCurCu.b,  N  =  4,  0'h:  MnNiJ±x.  d-FeHiv  PdNi^,,  £  FePd*  TiPt^,  CoPt^ 

(HliCiij  .  I|,  Illij  ,  xL*i,  J-F’tCUj.  a-AuCur  PtAgs  .  x,  9-PtjAg  (y);  TiZn,^.  Pt,±r^ 
|Pt3±xCd|.  d-Au3Cd  (a”)  (400-550°);  UA!,.  0-NisAl  (a').  Mgln,.,'7'12’.  C:iTV 
NiaSi  (P,),  NisixGc.  USns,x.  CiSn3.  CoSns,  I.nSn,,  PrSn,,  PljSn,  0>Pb,, 

CoPbj,  PfPb,,  NaPbj (P)(7).  Pd^^Pb, 
h. ixtr<xN  .-A,  D&,  o/a 1 :  A^i7_^J  TZn  («,). 

Y-Mn.ttttr’O.  A'-4,  DJ7.  HgCd0  Ni,  78Ga  (8),  Pd,  x)n(P). 

SrI’bj.fctra.  A'  -  4,  c/a  >  1:  0-Au,Cd  (a)  (f  <400°);  SrPbJ±I. 

YAO^tetna,  tf  A,  c/a<1:  Pd  CuJ^.(u). 

'RAlWjketra,  =  \6,  D%  <?An^n(XjJ;  fiAi,^,  VAl^^  TaAl^ 

TTGa,^  2rGa,_x 

ZrA^*<).ztft^«-A'  =  i8.  D&  ZrAl^. 

V^Si, -tetnajl  =  46,  £>^J:  U^Si. 

-  +etr<LX-*.  8-MnNi  (S')  («  <  650°).  FePd^.  ^-CoPi;  d-TiCu(8). 

’i  AuCu  (l  <370°).  -RhCo1±x  (nccwoKyOnaccKBi.),  ZrAg.  5-MnAu  (P)(U);  8-N.Zn  (W. 

a-PdZnW.PtZn^.  Pd^MCdW.  PtCdHx,  Pd.ig1±x,1#  ;  «-T*Al.  «-MgIn  . 

LLRiW.  NaDi- 

AuCult,(370-«Kn«. 

mCu^o-mbicfll  iV=l6.^d:  0-PlCu. 

*=  10.  d-MoNi^(P),  WNi4d.x. 
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4. 


3*  Derative  of  hexagonal  four  layer  denser  racking. 

TiNij.^Xa^.A  -  16,  f>U:  t,n'3,;x.  TiP(W*'  bPlMix. 


Other  phases  with  denser  packing  of  atoms  of  close  dimensions  -  see  Table  4 
(tyres  Mgm  ^-Min). 

1.  Metastable  chase. 

2.  Algodonite. 

3.  In  accordance  with  other  data,  in  the  zone  of  CdMg  comoosition  exisLs  a 
nhase  with  irregular  structure  at  high  temperature  (/7t  )  and  orderly  -  at  low  temp¬ 
erature 

4.  The  ohase  can  be  considered  as  an  electron  (deformed  hexagonal  denser 
oackinp  ~  1*  5)  • 

5.  By  other  data,  in  the  zone  of  CdnM  composition  exists  two  phases: 
at  high  temperature  and  1  at  low  temperature. 

^).  According  to  other  data,  in  the  field  of  CdMg-,  composition  two  phases  exist: 
at  high  temperature  and  $  '  at  low  temperature. 

7.  Phases  with  partially  unordered  distribution  of  atom. 

8.  Low  temperature  modification. 

9.  ftccordin°’  to  other  data,  the  ohase  has  the  composition  of  TiAup  and  Mr 
structure. 

10.  At  this  composition,  there  exists  a  second  phase  modification,  probably 
with  disordered  distribution  of  atoms. 


11.  Hirh  temperature  modification. 


In; 

at.  ' 
ture 


.12,,  -Mgln  and  Mglnn  phases  are  formed  from  primary 
furthermore }  ^  sol?d-sglution  exist,  a  tendency  toward^ 

%  in  (cubical  structure,  inherent  of  AuCd^)  and  37-44  at. 

,  inherent  of  rhombical  AuCu) . 


solid  Mg  solution  in 
orderliness  at  25-^5 

In  (rhombical  struc- 


13.  ■''coord ing  to  other  data,  PdCu 

5  j;  x 

14.  TiAl7  and  ZrAl-,  types  of  phases-heterodesmic  of  the  first  order  (flat 
grids  of  A1  and  Au  atoms). 


15.  The  ohase  forms  a  continuous  series  of  solid  solutions  in  'u. 
1A>.  By  other  data,  cubical  structure  (N  =  3,  T^1), 
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uOt-fcV)  i  M-teCME-tolUc  pVipses-; 

u/ltYi  T>oTi-‘L'nie<2vitiBllic  pn^sesj 
wii\  Conti  Nuous  -setues  6oliof  So\ut  \dtSj 

m it))  paRTiftL.  Solubi \  i-ty  or  ’>  n  sol  ubi.  I  tAy 
in  €»ol\d  st  ft-te;  (  ' 

*/ith  unsolublc  ^ ic^ui d  state,  j 

other  ■things  loithout  iHtermetflllic  phases^ 
UNiigvestLgfltea/ , 
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Table  II 


Phases  with  Denser  Packing  of  Atoms  of  Various  Dimensions 

ZnMg.^e^^’A  =  D6,  D d-Zn,\lg  (C). 

W4Fc7,rVlOYnb.)  13,  d-Mo#Fc,(«).  W,Fo7±z  (C);  0- Mo,Co7(£). 

ZnaMg,  hew^,A  —  12,  Djj,:  KNaa;  LiJ1xCa;  ZrVa+x;  ZrCrJ±x,  NbCrJix(1);  ThMn„ 
TiMnJ±x,  ZrMna+x,  NbMn,,x,  ToMna+x,  ZrHca±x;  TiFca±x,  NbFcarX,  TnI'c5il. 
WFcJ:j.x  (t),  ZrRulTX,  Zi03ajx,  MoFcJfx;  Zrlrnx;  UNiJlx;  VDca<x,  CrBcJ+i, 
MoBca±x,  WBea+x,  MnBeJ+x.  BcBcalx,  d-FeBea,  ^ZnaMg  ft),  d-CnMga.  Sr.Mg^ 
BaMgj,  LaMga,  CcMga,  CuaCd  tf).  CaCd2;i.x. 

CiijMg ,  Cab.,  A'  »  24,  O’:  TiCra+I.  ZrCr2TX,  NbCra±x(2),  ToCr2+x,  ZrMo2(.x,  ZrAa  ^ 
CdMna4_x,  UMd2;  CcFca,  GdFc2lx,  UFea,  ZrFeJfx;  CcCoa,  3-UCoa,  TiCoaii, 
ZrCoa+x,  NbCoa±x.  TaCo2Tl;  LaNiy  3-CeNia,  PrNia,  CcPt2tx;  d-NaAUj  (?); 

a-TiBoa,  FcBo4i#_>15i7  (c)(3).  CuBc3i3-*3i7(8)(4) 5,  AgQca.7<3)'  5'CuaM8  CaA1‘* 
LaAl„  d-CcAl,.  UAl,;  Au.Pb;  Au,Bi.  KBi,. 

NiaMg.  D\h-.  ZrFea  gj*3’;  TiCoa±x,  NbCo2igs(3),  TuCoa  88<3>;  Ni,Mg. 

AuBc,  Cab.,  A  =  24,  UNi,+x;  0-UG.,;  PdBe6fx,  AuBc4ix. 

CnZn8,  D\,;.  [ThFoJ;  CeCo8,  ThCo#±x;  CaNi&±x,  CoNi,.  LoNi8,  PrNi,, 

CdNig+x,  ThNi6:  CaCu8±x,  CoCu4(3),  UCu4(3>;  CaZn6)x,  LoZn^,  ThZn,(a). 
ZnnMgj,cab. ,A  =  39,  T\:  d-Zn„Mg2  (»)(s). 

NaZnn,  Gab.,  A  =  112,  O®:  CcBo13ix,  ThBe)J+x,  UBe13+x,  5-ZrBo,,  (ij),  NaZn13ji. 
KZn  ,  (CaZnJ3  .  x],  [SrZn,3lx],  |BaZn,3lx),  KCd^RbCd^,,  CsOd^*. 


1.  Hi^h  tennernture  modification. 

2.  Lou  temperature  modification. 

3.  Phases  with  partially  disordered  distribution  of  atoms. 

4.  Dnltonide  phase  with  singular  noint  at  CuBe^  composition;  structure  a* 
this  composition  was  not  investigated. 

5.  To  ohase  7j -7. (  $  )  was  first  attributed  an  incorrect  structure 
Mp;ZnQ  (hexaronal,  N  =  bb,  D^). 


Table  III 

Phases  with  Dense  Packings  of  Atoms 

* 

1.  Phases,  Structures  of  which  consist  of  layers  of  the  tyne  of  the  densest 
oackin - 

MoSi.rtetna,  H  =  6,  &J'  MgHgjto);  M°s>3.  WSi2,  BoSi^. 

CrSiz,hejaj1>A'  =  9,  -D4:  CrSi2(r),  VSi2±x,  NbSia±x,  ToSiJ±x,  NbGe^,  TaGc^  . 
TiS'^^Onbo.,  A  =  24,  TiSi,  TiGe2±x. 

Mn3As,l\r)loTr7fcxi1  A  =  16,  OjjJ:  Mn3±xAs. 

lla 
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?.  Derivative  of  Cubical  Face-centered  Structure. 


i  W,  CU.b.,  A'  =  2,  0®:  CuJ|gi_fcl  l7Ho  •^ni,8a->i.i6^n  (0), 

AlJ4.8-KJ,8A1  MD3ixSi- 

CsCIJGab.,A'-21  0\:  TiFo1±I,  TiRu1±x.  TiOs)±gc;  TiCo1±x.  FeColTX;  TiNi^. 
3-MnNi  (P  =  8)  ((  >  G50°)(4),  5-FcPt;  PdCulix(s),  3-LiAg,  CoAg,  LaAg,  NiAuli? ; 
CoBeJ±;c,  d-NiBo(P),  PdBo,  SrMg,  LaMg,  CcMg,  PrMg,  TiZn1±x,  5-CoZn  («, 


d-NiZn(p),  Pd^j^  jZn  (P)<«,  PdZn,  ^  LoZn1±x,  CoZn1±r,  PrZn  . 

fl-LiHg,  MgHg(C).  UCd1±„  CcCd1±xl  PrCd1±xl  LaHg]±x,  CcHg1±x,  PrIIg 
‘NdHSiJbr;  NdA1i±.j'  LiT1-  IKT1],  MgTl,  d-CaTl  (y),  SrT),.^:  RuSi^,  LiPb  O'). 
UCo(,).(3u.^.A'-  16,  Ts:  UCo. 

MaT](8),Gtti>.,  M  *=  16,  0 1:  d-L\Zn(S"),  d-LiCtl  (y):  d-I.iAI(P),  LiGo..  ,  <?-LiIn,8). 
Naln^,,  a-NoTl. 


TI7SbJ,Gab.J  yy  =.  54,  O8:  TlTSb,  (Y). 

CrjAl,  tetna.,*' =  t>.  /)”:  d-CraAJ(P). 

V3Si(J0),Cu.bv  A’ =  8,  Cfi:  V3±xCo;  Ti^Pi;  Ti3±JfAa<‘”.  V^Sj, 


Cr3Si(^),  MOjSi  , 


Other  nhases  with  structures,  derivativati^es  of  body  centered  cubic  -  see 
Tables  IV,  V^  (tyne  BiF^)  and  VI  (tyne  Mg^Al^)* 

1.  Cubical  denser  packing  with  oassing  of  one  fifth  of  the  layers  along  the 
quaternary  axis;  structure,  inherent  to  the  Cu9Sb  type. 

2.  At  t  >  f?80°  the  ^-nhase  forms  one  area  with  ^P-phase  (Table  IV). 

High  temnerature  modification. 

4.  According  to  other  data,  the  cubical  body  centered  structure  (probably  of 
the  AuCu  tvne,  nseudocubical,  as  in  HhCu.  nhase) . 

5.  By  other  data,  Pd,Cu^  + 

8.  Phases  with  nartially  disordered  atom  distribution. 
n.  Tyne  of  heterodesmic  structure  of  second  order  (molecules)  . 

8.  Tyne  of  heterodesmic  structure  of  first  tyne  (frame  of  B-ntoms). 

9.  Phase  forms  a  continuous  series  of  solid  solutions  with  Li. 

10.  Superstructure  tyne  of  structure,  intermediate  between  OC  -W  and  Cu. 

11.  By  other  data,  phase  nossesses  a  structure  of  the  AuCu.,  type. 


FTD-TT-63-1018/1 


12 


Table  IV. 


Electron  Phases 

1.  Ce|  =  1.50. 

nyC.,  A  =  2,  0^:  CnZnu>#7_^|i88  A8^no,8?->i,3s AgC40i73_li«u  (P), 

Gll4,<>-*-2,»^  A83,1->2.«A‘  O)*  GU3.#->3.0Gfl  (P)*  Gu4,3->3,2*n  A8a,2->-3,0* 0  ^ * 

Cuc .  .  3Sw(P). 

C*a(1),  kvu:,  #-2tO'k:  Cu10f)_>1>04Bo(Y)<s)1  *AgMg  (p).  *>-A«.Mg  (p),  5-CuZn  (p‘ , 
d-AuZn  (P),  d  AuCd  (P);  d-MnAl,  S-FcAl  (Pa),  3-CoAl  (y),  d-NiAl  (P)  (!),  PdAI1±I 
NiC.ii,^  (P),  a-Niln  (S)(4).  PdInM,. 

Bil-V1'.  CuJb,A  =  10,  0*:  Cu3±IAl  (p,)'5*. 

p-Mn,  ietra,A  =  20,  O7:  Ag38_30Al  (P',«,  tCu4i_4>sSi  (y)J 

Mg.Vi&X.,  A=2,  D*,t:  AgCd,  ,  (t),  Agia,Hg(P);  G'h.o-v.i.a6*^  A82.7-4-2,nGa  (P>- 
a63,o->2,oGo  Of)'  A83.4-4.2,oIn  (y)  (*>187“),  Au4  7_4  nln  (P);  Cu^-^^Si  (P)» 

Cufl  2_>4  7  Go  (p/4),  Ag7il^3t,  Sn(P),  Au7  4_.  7  Sn  (p);  Ag#_,  Sb  - 

2.  Ce|  =  1.62. 

|:u4Zn8»-7>,  Cab,  AT -52.  T’:  »-Cii,Zn#  (Y).  d-Ag.Zn,  (y),  AuZn,  f  (yjW. 

d-Ag6Cd8  (y).  d-Ag6Hg,  (y). 

Cu&Cd8G-7),  «y6.,  A -52,  7*:  CuCd1>4^J>8  (8) (8), 

Co#A14(,,7),  ityC.,  A -52,  rj:  J-Cu#Al4  (y).  d-Cn,C»4  (S),  d-Cu,ln4(y),AgJfl^.9<0ln  (c/a) 
d-Au,ln4  (8). 

Cusl6n8<>'7-9>1  KyC.:  Cu3ISnB(S). 

Co6Zn  21<i,7‘#),  ityG.:  MnZn4  4_^.s  #  (T),  FcZn2  4  (r),  CoZn2 >3-*,6>7  (1 ). 

NiZna,3_„,7  (T),  PdZn4  (>_v5i7  (y),  PtsZnJ1+I,  Co6Cda,±3t,  RhtCd21+ac.  NijCd,,^ 
PdCd4' i3^t7  (y)  Pl,CdaHJC(y). 

3.  Ce)  =  1.75. 

Mg,  W.j  Ao2,  D\h:  MnZn0i7^7|S(c).  CuZn,  #^8i7  (c),  AgZn  .,(8),  AuZn|(,v 
AgCd,  8.6  3(S);  Ag3  3^.,,4Al(t).  Au4Al3rJt;  Cu4  4^.3i8Sb  (t)  10 . 

Rhombically  deformed  structure  Mg:  Cu3  a_MGo  (i),  C^Sn^  Ag3(>_^a  eSn  (c'). 


4.  Ce|  =  1.80. 

NlaAl3(1),  hexv  A  =  5,  D\d.  a-Ni2Al3(S),  PdaAl3±x,  Ni2lGa3(P').  Pl2Ga3;fct,  Ni^n,^). 

Pd2ln3±x,  PL2In3±>t  l  „ 

4 

1.  Derivatives  of  cubical  body-centered  structure;  they  also  include  struc¬ 
tural  Cai^  types  (cubical  body-cebtered  structure  with  partially  unoccuDied  posit¬ 
ions  of  atoms;  see  Table  V,b  and  Ru-^Sn^  (Table  VI). 

2.  See  ram  ark  ^  to  table  III. 
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3.  At  low  aluminum  content  the  lattice  is  deformed  tetragonally . 

4.  High  temperature  modification. 

6.  Metastable  phase. 

6.  Probably,  monoclinic  deformed  structure. 

7.  Atomic  positions  in  structures  of  Cu^Cdg,  Cu^Al^,  Cu-^Sn^  and  COj-Zn-^ 

type  (structural  types  of  ^-brass)  are  generally  identical,  but  differently  distri¬ 
buted  between  the  atoms  of  components  A  and  B.  Other  structural  types  with  very  same 
atomic  Dositions,  see  in  table  VIII.  Defective  structure,  derived  from  the  tyre  of 
^-brass,  have  phases  of  the  Ru-,Sn^  tyne  (table  VI),  other  defective  and  deformed 

structure  are  listed  in  tables  IX  and  X. 

8.  Partially  disordered  distribution  of  atoms  over  the  entire  phase  homogeneity 

zone. 


9.  Structures  incomoletely  investigated. 

10.  In  addition  to  phase  £',  in  this  phase  exists  phase  £,  '  with  ordered  atom 

distribution.  According  to  other  data,  instead  of  phases  £  and  ,  there  exist 

three  suoerstructural  ohases:  Cu;  r  ^3b  (  ^  )  hex.,  N  =  12),  Cu-^Sb,  ( ^  ) 

(hex.,  N  -  15)  and  9u-Q:>b2  ( rfj  )  f  rhombic,  N  =  49). 

11.  By  other  data,  superstructure  to  type  Mg  with  N  =  16. 


Table  V. 

Introduction  Phases 
a.  Nickel-arsenide  Dhases. 


M 


yd*.,  /v-c.  ou 

Ni  Si  5-FOjGc,  i5-CoaGo(4),  3-iSijGo,  ^ n j .cm— >- 1 . 1 1  (l  )  ’  ^0l>a7 

Co,  (r^.  I'V 

c,,  w".  'W.*- 


Superstructures  with  unknown  distribution  of  atoms, 

type: 

Nijln!  (y  )»  Cu^^jgln  W*  ^J,44-M,38^  (Y  )» 

Cult22Sn  (r/). 


derivatives  of  the  Ni^In 


60->-l,U 


Sn  (y*). 
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Structures, 
modifications),  Mn 


inherent  to  N^In  type,  not  thoroughly  investigated: 

1.85 — ^1.66Ge* 


Mn^Ge^,  (two 


NIA»(1),  N  =  't,  D^:  IrSn^j,  PtSn1±x,  AuSn,  IrPb1+;t,  PtPb1±x;  MnAs,  NiAs, 

CrSb1±x(P),  a-NiSb(Y).  PdSb,  PtSb,  MnBiHx,  AliBi,  PlBi1±x;  d-VS,  d-CrS  (a), 
d-FeS,  d-CoS,  NiS1;i_x(P),  d-CrSc  (0),  d-FcSc  (|3)(t),  d-CoSe,  NiSc1;i.x  VTeJt  x, 
d-CrTo  (a),  MnTc1;j.x,  d-FeTc,  PdTc1+x,  PlToJ+Jt. 


Defective  structure,  not  thoroughly  investigated  derivative  of  type  NiAs: 
CrSe1.44-^1.50  (  y  ). 

Moniclinically  deformed  defective  structure,  not  thoroughly  investigated,  de¬ 
rivatives  of  the  tyre  NiAs:  Ni^Sn^  (  $  )  (N  =  14);  CrS^  ^  ^  ^  ..( p  ),Cr3e^^g 

— ^1-38  {  ) ,  CrTei,  17  50  ^  ft  ^ ' 

N  =  3,  a-TiSa,  d-ZrSa,  d-TdS  ReS^.  PlC,.  ZrSc2±*-  plSca±*. 

*  PdTc^,  PtTca±x. 

NiAs  — CdJ,:  d-TiSo  — TiSea,  d-VSc  -  VSca<7>,  3 -TiTc  —  TiTca,  d-CoTc-CoTo, , 
d-Nifo  —  NiTc,. 

Co2SI(s>  ftVlOYn.^  =  12,  D™:  CoaSi  (4>),  Ni^Si  (S^9l 

5lnl,(l0),'R>loW.,  W  =  8,  D™:  AuGa;  NiSi  (tj),  pdSifll\  PtSi,  IrGe,  NiGe,  PdGe,  PlGe, 

PdSn;  CrPJ±x,  \VP]±I,  MnP,  FoP^,  CoP,..  ,  CrAs^,  FoAs  (rj).  CoAs,  BhSb. 

AuTi‘<1J),  f^ONO.jA' =  6,  C\,:  AuTe2+x(18). 


Cm  Cp 


Nickel-arsenide  phase  are  joined  by  phases 
(table  VI).  Phases  with  antiiasomorphous 


of  the  MnrSi  types  (table  V  b  an 
;tructure  to  CdJp,  see  Table  V  b. 


1. 

the  tyne 


To  the  type  Ni^IN  are  figured  in  phases,  containing  no  AB  composition,  to 
NiAs  -  containing  this  composition. 


2.  Defective  NipOm  structure  (part  of  Ni  positions  vacant). 
°.  High  temperature  modification. 


4.  At  low  temoerature  superstructure  (probably  at  Co^Gop  composition). 

5.  High  temperature  modification  in  the  zone  53-57  at.  %,  the  Se  structure  is 
monoclinically  deformed. 


b.  Heterodesmic  structural  type  of  second  order  (lamellar  structure). 

7.  In  the  region  of  55-5  -  60.5  at.  %,  the  Se  structure  is  monoclinically  de¬ 
formed. 
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8.  Deformed  Ni~In  structure,  heterodesmic  of  first  magnitude  (chains  of  B- 
atoms). 

9.  Low  temcerature  modification. 

10.  Deformed  NiAs  structure,  heterodesmic  of  first  magnitude  (chains  of  B- 
atoms) . 

11.  By  other  data,  phase  homogeneous  in  zone  Pd2Si-PdSi  and  ha3  hexagonal  struc¬ 
ture,  like  Pd-^. 

12.  Deformed  structure  of  CdJ?  type,  heterodesmic  (chains  of  B  atoms  and  A  I! 
molecules).  Atoms  occupy  positions 'of  deformed  cubical  sLmole  packing. 

1?,.  Kalevarite. 

b.  Other  introduction  ohases  into  the  hexagonal  double  layer  denser 
packing  (PTJ)  and  other  noncubical  PU. 


(see  nage  16a  for  formula) 


Structure  with  ordered  introduction  of  boron  atoms  into  the  dense  oackinr  of 
Tu  atoms;  hexag. :  Ti^  f  ~p_ ^  ^B(  ■'  . 

Oub.,/y  =  5,  (>l  9  Fe,v(f)  (PO  oF  METAL 

U4S,.  cab,, A'  -  7 : 

Th,N3±I,  MK,Sb,(a),  Mr, Hi, (a)  "pO  OF  H,  K9  fHoYT)C); 

NuCI,  cab,  /V  =  6,  Ol :  ScC1±I.ThC1±I.  UC,  PuC1±I,  c'-TiC,  d  ZtC  llfC1±;t,  ;  VC(c/, 

Nb,  C(l  J,.a-TuC;  ScN1±;[,  [LaN1±xl,ICcN1±J,  [PrNl:t)(\NdN1±x.  G.IN^, 

a)(?U  atoms,  occunying  As  Dositions)  b)  metal  atoms  P'J. 

1.  Metstable  phase. 

2.  In  the  zone  of  £  -phase  homogeneity  total  orderliness  was  found  also  at 
comnositions  Fe/ N,  Feij^c  and  Fe2^. 

Positions  of  hydrogen  atoms  in  the  structure  are  unknown. 
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ha*. 

Nu3As,  rci;c.,  A'  =  8,  D*h:  AuMg3,^Mg,llg  (P);  No3P,  Li3As,  Na3As.  K3As,  Li3Sb(<^ 

Na,Sb,  K,Sb,  Na,Bi,  i{,Bi  (ny  imifiOpaaiinMaiomiix  no/iowemiH  As).  (As  i 

M3N,  hfev  N  -=  8,  D\:  Fo3fxC  (c)(1>;  d-Fe3N  (c)(J\  Co3N  (y),  Ni3N  (ny  a?o^oteSS 


CdJ 


.to.; 


;yv. 


•  ^  V3+i.C(P).  Ta2±xc,  a-Mor  i.W,&  (Fo3±xC);  |Cr3±xrt(p)], 
(3)j,  [Nb,.fc_N],  [d-Mn  iS’(£)|  (Iiy  VfoMb°uctifons).  <*, 

fc  i  *  *  “  I  \  Vl_i_  x-.  r>  J 


FoiX,  'A' 12:  FcjN  (£)  ( 1 1  y  aTOMon ^teTjKpi|^.^c/ 

.viSrtq!,' A' =■  6,  D]^{:  Co2  ,  xC;  Co  N  (S)  (fiy  otomod  M(n-a/iJia). 

Kpjc  31 

<-3  .  \l„  Il„  ,r\-  Ti  Mr,  Q,  FctSi3(T)), 


CoaN, 


Mn6Sl3,  reuc.,  >V-  l&gDjL:  MgftHp,  (e);  Ti.Si,^,  Mn.Si,^, 
I^Sd3.^  <P  nTOMoVllg,  SUje.  SnyJ* 

ti..s,  yv  =»  si,  c(!:  ti,s  diy  :Kti).  Cf 

VicJC  1  ,  OPD  fttorr>s 

/r2II(3),  rera.-:  Zr2j.xIl  (y),  (0),  Ni.^1!  (11  y  utomod  MeTajuiu). 

Cu.,S(1^.  A/  =  fi,  Cu 

n 


Ti, 


x-> 


Fo2P,  r<3c.:/lN  <=  9,  £>!;:  Mn,l\  Fca±xl».  Mi^ 
PbClJ^rwMou?.',  A' =12,  t)-CoffF^  3-Tli 
ZnStM.-te,  yV-4,  C,V  |ToN1±x 


•Po  fltflms 

( II y  aio.MOD  S).* 

Tli  (Vtc  . 

i-i  „P  ( f  I  y  aTOMOD  MOTu/uia)  .1/ 
^  Fltovoi  >  • 


S2  (II  y  UTOMOD 

GoNl±I,TnN,ix>  OlSOi 


I’.Th).  P 

j-X’  lCrI‘l£x 


av  . I±x>  - - )±x-  i^-'-i^xr 

CrpyitTypa  c  ynopn;io>ieiiiu.iM  line,.,..  iiiiom  nrcm.ii  oopa  »  naoTHciimyio  ynaKi.w 
aTOMon  Ti;  reuc.:  Ti10<(Hi>)  3U(0). 

PtaSn3<7),  Yc&,  yv  =,10,  D\,-  Pt2Sn3  ("PU  ftToVnS  Sn), 

RnoSnrr 


BIjTo8(8)-  pomoo.„i,:.,/V  =  5,  /)»,:  (ASjSe,^ 


mod  So,  Te). 


PPal  1^-SbJ.j,  d-Bijc,  (ny 

TU  FbtoyTOi 
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High  temperature  modification  of  chalcosine. 


5.  Wuest  -ite. 


of 


6.  Structure  not  thoroughly  investigated. 

7.  Introduction  structure  into  hexagonal  six-nly  denser  packing. 

8.  Introduction  structure  into  rhcmbical  9-ply  denser  racking,  heterodesmic 
second  magnitude  (lamellar). 

c.  Introduction  nhases  into  a  cubical  denser  necking 

Filling  of  Octahedral  Voids 


ThN1±I.  UN.NpN1±Jt,  PuN1±Jt,  TiN,^,  ZrNJ±Jt.  d-V\(y),  NbN1±I,  CrN(y),  \VN1±X, 

in^-xM^W  [CcP^I.  ilTP.iJ.  ^11',  x.  TI.M1P<«  U\±x,  UAsl±x, 
CcAs^.  PrAs1±x,  NdAs^,.  SnAs.  l-.>Sb1±3ri  CcSb^,,  PrSb1±x,  NdSbJ±x, 

LaDi1±Jt.  CoUi,  PrBi1±?t,  UB»1±Jt;  8-OS.  KuS1±s{,  Tlia PuS^,.  PbSlfx, 
CcSc,^.  EuScJ±!r,  YbSCj^Jf  PbSoJi3[i  F.uTc,^x,  YblCj^,.  3-GpTc,3),  SnTr, 
a- Pb'l'c  (£) 

St)Sbw,  ‘piiSSXf?.;/..  N  =  8:  a-SnSbCl). 

SnSM,i*  .  A’ -8.  D":  SnSJix. 

GeS(l,i).  poM^rn,' A' =  8,  GcSJ±x. 

FeSi(4,5),  uyo.TW-8,  7**:  AuBo(3)<8);  PdGn^,.  PlG»1±x;  CrSi  (c).  MnSi  (t),  Fcbi  (c). 
Co^i  (e),  CrGo1±x.  HhSnjj.,. 


Strictures  with  unknown  distribution  of  N  atoms  in  the  voids: 

Fcn_I(UN  (a")  (TCTp.)<7'8).  Mn4+IN  («)  (tctp-,  /V=»5),  Mo3-la^1MN  {y)  (TOTp., 

A  =6),  MOjt7o_  3,33*^  (P)  I  ^n3*S,2-i-ac  ('*)• 

Filling  of  tetrahedral  voids 
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\ 


Co> 


lnl'itx-  AlAsJ±Jt,  G.iAs1t;c 


7.nS,,l.«y°-^“81  Ty.  [d-TiDJ;  A1P1)X,  G  ,P, 

InAsijx'  AlSb'  r.nSbHx,  InSb;  Xior,  ,x.  C.ls.-, ;  x,  CdTOj  ,.x,  !llgSo,±x, 

ZnV'  Cn^o;10>,  GaaTo;ln;.  a-TilI  (0).  Zrll1+X  (8). 

PbO  ut I n Ui  (y);  FcSc  (a)141  (HV  ^muioii^Di .  Sc). 

rl) 

l'ts,  icip..  iY-4,  Zi»h:  rts]+x  (ny  nTOMoirri).  p|)  ^ 

Zn,1’,.  TCTp..  A’-'iO.  0ft:  Zi^P'/ 2).  Cd3Pi12’.  Zna,\v  C.iaAs“*>  (MV  mmoii^P,  As). 
Mh,03,  icyo3,’  A’  =  80,  T'fc  Mg3Asa  (fl$  !?k>m)??i^As,. 

Cal;a,  l?vu?'iV-.12,  0®:  PtAla±x(13\  3-AuAla,  PlGna+I‘13' .  AuGa2,  Ptlna+I()31,  Aulna; 
CoSi 2,  NiSi,  (C) .  PtSna,  lrSna,  MgaSi,  MgaGo,  Mg,Sn(14',  MgaPb,ul  Riia+xP. 
Ir.>;xP;  [Crll2,x]  ( 1 1 V  btomou,  aamiMaionuix  no.iowciiiui  Cii).  PU 
d-UaN3-UNa. 

Zrll/*5,1  TCTp?,’  A  •=  6 :  CuAlaix  (&’)w;  ThHa+x.  ZrHa.x(c). 


14  0 CCOjyUbn^- 


'.Structure  with  unkno’-m  distribution  of  !!  atoms  over  the  voids:  7r.  ii(  ) 
Filling  octahedral  and  tetrahedral  voids 


Cub . 


,<yG  A’  -  -G.  01:  CojN,  NiA  )  P(J 


0VS8.CI^-  AT  =  r„s.  0®:  Co#Sg  j 

Ci^Sb/ivTp^  A«=6,  />ft:  Cra±xAs.  d-MiyVs  (p).  Fo,As.  d-MnaSl>(8),  d-C.uaSb(y); 

C«i  Ten”\fi^'  nTOMonVfv.s,  Sb,  To), 
n  m u 

BiFW ,  iTyT.  A=16,  0®:  0-La.Mg,.  5-CeMg,,  PrMga,  L>3llg;  d-Fe,Al  (3,);  FeaSi  <&i; 
a-CujSb(3'),  Li  ,Sb((3),  Li,Bi  (IlY  aroMOD,  aaiiiiMuioiunx  iio.iowohuh  Bi). 

PU  cj^  afc>ru/i  J) 1 


S). 


structures  with  finally  net  established  distribution  of  metal  atoms  ow 


voids :  cub. :  Du 


l.°— >1.6’ 


M, 


.oc- 


•i.743e  K  ,g2  J*  <<*  >• 


1.  Dhase  homogeneity  cones  B-ifb/C  and  fib-,  ->«_=^.1.3  r  at  a  rise  in  temoera- 
ture  exnand  and  above  1'  nCu  fuse  together. 

?.  Phase  with  defective  structures  (oart  of  nonnetnl  atom  nooltion  vacanf  )  . 

3.  ‘t.  lew  temnerature  and  low,  Te  content  -  5s  tyne  suoerstructure,  at  hirh 
?e  content  -  deformed  structure  of  NaGly  tyne. 

4.  Deformed  Dafl  tyne  structure. 

5.  Structural  tyne  intermediate  from  homodesnic  to  heterodesmic  or  secon'4 
order  (molecular). 


f.  Low  temnerature  modification. 
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i'll  rres- 


7.  Partially  disordered  distribution  of  N  atoms;  to  total  orderliness 
nonds  formula  ue^t'  and  N  =  IB. 

B.  Metastable  nhasc. 

9.  Bine  Plendc. 

10.  Phase  with  defective  structures  (nart  of  metal  atom  nos it ions  vacant). 

11.  Structural  tyne  heterodesnic  of  second  order  (lamellar  structure). 

12.  To  nhases  Zn_P„,  Gd„Po  and  Cd  ft.s~  was  nreviously  erroneously  attributed  a 
stricture  of  the  tyre  Mp^Pp(  'cub.  N  =  10  ,  9h)* 

13.  Phases  PtU0  ,  VB  PtGa  and  Ptln  can  be  considered  as  electron 

*-  Z.  2  2.  x  2  +  x 

chases  with  C  =  2. 

1*1.  ^ccordinr  to  new  data,  Mr?3n  and  Mf^Pb  reoresent  introduction  chases  of 
additional  Mr  and  Sn  atoms  (Pb)  (in  ratio  2:1  into  the  structure  of  CaF?  tyre. 

It.  Deformed  CaF^  tyne  structure. 

16.  Superstructure  to  tyne  C(.  -V. 

17.  Oifjenite. 

Table  VI. 

Heterodesmic  Phases  of  First  Magnitude 
1.  Phases  with  three-dimensional  complexes  (bodies)  of  E-comnonent  atoms 


TIiSi^^cTp.,  A’  =  12,  /U’®  : 

LnS|2±v  C«Si2±x, 

PiSi.,±x.  NdSi2±JC,  SinSi^,  ThSi 

’‘’sia  (-*.<*)•  NPsi2U' 

itu3sn^,  cab  A  =  40.  0» 

:  (NiGa4±;t(t)|, 

CP*  *  10^n27±^c 

(r.)l 

.II,-:i»3±xJ.  Bl3In7±;c; 

Ir3r'r7±r  Ir3S,17 

,  Hu3Sn7. 

tu,,  te.t'C  JV  «=  20,  CCBiix,  ThD4±Jt.  l'H4  j  x. 

CuBa,  Cjlid,  A=7,  Ojt:  SrBn^I.  Iuit36^.x,  PrI30^.Jc.  *'I||IB8J.J, 

CJB0±X.  ErD0:ix,  YbU,±x.  YB,±I.  ThB#±x. 

UIt12,>)cy.  N  -52.  0\\  UB]a±a. 

NiMga,  A' -18.  D\\  NiMga. 

nlai3,  r)>ovn  >  N  —  16,  Z)™:  NiAl.,  (c). 

CoaAl(.,'beX1  uV  —  28,  D\h:  d-Co2Al5. 

CozAl9,'mo'no,)  A  ~21  C\u:  C o;Al#. 
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2.  Phases  with  two-dimensional  comnlexes  (lattices)  of  B-comnonent  atoms 


beA, 

AlUj,  rcKC..  A' “3,  Ulah:  ThNi,  (ii.iii  Th3Ni#);  TliCu.  (unit  T1i3Cu6);  |PtZi>2  j, 
UUg^;  d-7iDr  ZrBait,  VU3}x,  <?-XbIJ2  (c).  d-T«Ua  (t),  CrBa’(J>), 
CaGa2±x>  UV  Ci*Gna  I  x,  |PrCi.a];  USi,  .,«»). 

QiSi^,  ‘A'  »•  6,  D*d:  CaSia,  CaGo2  . 


Mo3B;,  fcTS.,  A  ~  20,  D^:  Mo3B7  (t)<3> 

Ti2Bs,  D^:  TiaBi±x,  WB,  (e) 


(3). 


Phases  with  monod inens ional  comnlexes  (chains,  bands)  of  F-ccmnonent  a 


KcB,  p'M6nHT!"iV  =  8,  D™:  FoB,  CoB,  MnB  (£);  USiJ±Jt. 

WB,  tS  =16,  U§:  0-MoB  (8),  3-WB  (8). 

CrH,  JffinSVjV  =  8,  £>”:  CrB  (C),  MoB^ x  (3),  WB,±X,  NbB  (y).  TnB(y);  CoSi. 
Ta3Il4,  ^fe'A-l.',,  Nb3B4(S),  Tn3B4  (8),  Cr3B4  (tj),  Mn3B4  <r(). 

Cr  C„,  pomGiim.,  A  —  20,  DV}\  d-Cr  C,. 

3  *  |j  „ 

CuMg.,  poMuii’i.,  A  = -i 8,  Dy\:  CuMg2. 


4.  Phases  with  insular  comnlexes  (nairs,  etc.)  of  atoms  of  one  comnonen’ 
(nreferably  of  E-comnonent) 


Bd /Vs, 


Pi  As 


•2  t-x> 


PdSb3,  PlSbj,  AuSba . 


NiASj^j7', 


FcSba(!;), 


KcS“,&),  nyO.,  iV  =  12,  r),:  PtP2fJt.  ‘u'laitn 

PlBij ,  x;  MnS2  j  x,  FcSa,  RuS.,ix,  OsSJ1x,  CoS2+x.  JU.S2  ,  x.  N.SUx,  Mnbca ,  x 
RuSc^t^’  OsSc2.(x,  CoSeJ±x,  XAe2±x,  Mi.Te2+x,  HuToafx,  OsTc3;J.x. 

FcS1;*,  JIO&.Y?  'A  =  (i,  D§:  FeP2+x.  FpAs,.  |CoAsaf.x 

CoSb2,  Ni5b„  (c),  Cr^b2;  FcS,,  Fc?o2±x,  Ft>ToJ:}x,  CoTc3+x. 

CuS,  te',  A -12,  //!,,:  CuSl  ix,  CuSel±x. 

TISc,  T$fc?\V  ~  10,  I >'Jr  0-T1S,  TISe. 

CoAs^,?^’  N  —  32,  7;’:  CoAs3;x. 

H^C,  poMDorap. ,  /V  —  l.i,  l> jb  0-\\y 

Nal'b.  ifpT'A  =  Cl.  I>»:  3-NuPb  (y). 

H 


CilCf'  ,  TCTp. 


■\h 

N  -  12. 


LaC 


a  :  x* 


CoC, 


2±X’ 


PrCa,x,  Ndca^x’  SniCa±*’  d'UC»' 


vc^x- 

ZrC^.S^r.V/  -  U,  />»“:  ZrC,rx 
ThQ,,  Mom^?  A  —  '.2,  Cj,,  ......  Cj:  ThCaix. 

U3Si2.  TJuj^rA  -  10,  l>\,\  U3S.3tx. 

1* tl’b4,  TCTp.,  v  -=  10,  A*,,:  PU’b4. 

1‘dSn^,  A  =  20,  C’7:  PdSn<|X,  PlSn 

CoGc.,,  pOMfi.i'1  ,  A  —  2A,  Cj7:  0-CoC-c2,  Rh?n,^.x  (8>,  P0Sn2_^.x. 

CuA  1 ,  ^p1/  A  -  12,  D\*h:  Tb2Cu,  d-Na2Au(y);  Ti2±xB,Tn2B  (P),  Mo,B(y),  W2B(y), 
*MnaB(e),  Fo2B,  CoaB,  Ni,B  (*),  CuAl,  (»)«*> .  Aglna(9);  MnSn,  (8). 

FeSn ,,  CoSn,.  RhSn2±x(10),  RhPba±x,  PdPb,^.  AuPb.;  TiSbi±jr,  VSbJ+x. 


AuSn, 


Mn  D(11',  P&mSiTQ.',  A  —  40,  D^\  Mn4_jXB(8). 

UfiMn,  icTp .V‘  A  ■=  28 ,  U#Mn,  U„Fc,  UflCo,  U6fxN.. 

BaAl4,t5!pr',  A  =  10,  D\l:  CaAl4,  t7-.'<rAl4  (?) ,  BoAl<+x,  LaAl4,  CcA14- 
Alia(,a),  N  =  58,  T J:  d-Mg,7Al13  (r)- 
-2.0- 


•J/T 

»l! 
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Other  heterodemic  "here-  "f  fir„.  ^rder,  in  Table  I  (tynes  TiAl_  and  7,r- 
Al^) ,  III  ( tyne  NaTl)  and  V,a  (tynes  Co2Si  and  MaP) . 

Taking  into  consideration  the  coordination  nronerties  of  structures,  in  the 
interior  of  the  heterodesraic  Dhase  class  of  first  order,  can  be  senarated  into  two 
grouos  of  structural  tynes: 

a)  with  coordination  snhere  about  the  A-atoras  (in  case  of  F e^B  and  analogous 
chases  -  B-at.oms),  having  the  form  of  a  twisted  cube:  NiMgy,  M1A1-,  Co_A1q,  CuMg^, 
PtPb^ ,  Pd3n^ ,  CoGepi  GUAI2; 

b) with  coordination  sDhere  around  B-atoms  (in  case  of  NeSp  tyne  phases  -  ■- 
atoms),  having  the  form  of  a  triangular  orism:  UB^,  AlBp,  Mo^By,  TiB^,  FeB,  .-IB, 

CrE,  Ta^B  ,  Gr^G^;  here  also  belong  structural  types  Nipln,  NiAs,  Co23i  (table  V,a), 
MCS2  (table  VII),  Fe0C, .  Cr,^ ,  MoC  (table  VIII). 

1.  Defective  derivative  from^-brass  tyne. 

2.  Phase  with  defective  structure,  fully  taken  up  by  atomic  positions,  would 
corresnond  to  formula  MOpB^  and  N  =  21. 

3.  Phase  with  defective  structure. 

4.  Pyrite. 

5.  Structure  of  tyne  FeSp  (nyrite),  CaC2  and  ZrGp  can  be  considered  as  intro¬ 
duction  structures  of  nairs  of  atoms  into  a  cubical  denser  nacking  of  metallic  atoms. 

6.  Marcasite. 

7.  Rammel1 sbergite. 

8.  Low  temnerature  modification. 

9.  According  to  certain  data,  the  nhase  is  homogeneous  enproximately  at  £9 
nt,%  of  Al. 

1C.  High  temnerature  modification. 

11.  Phase  with  defective  structure;  to  Dositions  fully  occunied  by  atoms  would 
correspond  a  formula  MnpB  and  N  =  48. 
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1?.  Structure  is  inherent  to  cubical  body-centered  (atomic  nositions 


as  in  Ci  -Mn) . 


Table  VIT. 

Heterodesmlc  Phases  of  Second  Order 

1.  Phases  with  lamellar  structures 


UoS 


a,  toc’T:  iV-6,  D^.  MoS.±x.  WSa.  MoSca±x.  W$ca,  MoTca±x,  WTea±x. 


6.  ^lti:  ^l,2±x  * c' 


CuJTc,^'"'  ..  N  . 

ZrSij,  injMuirf.’,  N  «■  12,  D ZrSi,,  ZrCc. 


2±x' 


2.  Phases  with  taoe  structures 

niaS3,  —  20,  D UaS3±x, 

3.  Phases  with  molecular  structures 


MS,  JV-6,  6’J„:  NiSI±x  (v)u).  NiSc1±x(Y). 

AuTc,,  iV  —  24,  C‘„:  AuTca±I(«. 

Other  heterodesmic  chases  of  second  order  are  given  in  table  III  ( tyce  UCo) 
and  V  (tyces  CdJ0,  GeS,  SnS,  FeSi,  PbC,  Bi^Te^). 


1.  Millent. 

2.  Krennerite,  deformed  cubical  sfrai^ht  racking  of  atoms  as  in  kavalerite 
(Table  V,a)  but  with  different  atom  distribution. 


Table  VIII. 

Other  Phases  with  Known  Structures 


(see  cape  22a  for  table) 
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Table  VIII. 


Cu7ll^(J0),  9<*y^5.'  A  =  32,  r\\  <9-Cu7IIga  (y). 


I'iJoPb3  -  (1;>'C'-  n-  Li10I,h3  (Y)- 

Cul4Si4.  HyO.,  A  =  76,  7'*:  <5-Cu)6Si4  (c),  d-NaulJb4. 
Tli 


J  4’ 


,<yG.,  A’  -28,  7*:  Th,I’4±JC,  U,I*4±I.  |Xp3P1±,|;  <?-Cc3S4.  |PrJS3±JC«] 


(J) 


|Xd,S 


1(2) 
3±xl  • 

Am  S  +I(2), 
it 


ls«n3s3±x]<3,.  lD>'iS3±il(a).  |CdaS3±x  |<a>.  AcaSJ;hx<2).  5  Pu8S4, 


Cp  So 

U(V  C3±X  • 


l>u:C3,  nyu.(  AT  =  40,  7'J:  IXC3ix. 

Cr33Cv  nyo.,  AT  -  116,  0«:  0-Cr83C4,  Mna3C#±x. 

Th.Mi)23(3),  uyG.,  A  .=.  1 1G,  Ol  Th6Mna3. 

UII3,  i<yO.,  A  -32:  UII3±X<4). 

I»><5).  relic.,  A  =  3.  InaU.  (P),  TIBI,  ,7_i-i#(8) 

GiSn, 'roK^.t‘  A  =  6,  D Niln  (c)<0l  PlTl;  FcSn  (3),  CoSn. 

Th.S  roKC.,  A  =  19,  C*,:  ThS  <7>. 

// 

Gu3As,  reKC.,  A  =  24,  Z)‘d:  d-Cu3l\  Cii3±xAs(b'. 

AgZn,  roue.,  A' =  9,  C‘ :  d-AgZn. 

ii 

MoC,  roitc.,  A  =  2:  G-MoC(y)<0).  WC;  MoN, ,  r  (8). 

Cr.C3,  poMuoaJp!,  A  =  80,  C4U:  d  Cr7C3,  Mn;C3±x. 
Cr6AlH(10),  po.MGonap.,  A  =  26,  d-Cr6Al6  (y,). 

Ni3i>2,  puMoiOAp.,  A  =  5,  A7:  NijS,.^- 
SiijAs,,  paMuooAp.,  A  =  9:  Sn3As.,lu). 

rilS^^p1;  A  =  16,  c-h:  P.1SJ±X. 

Th.Mn  tJ) ,  rcrp.,  A  =  26,  />!,’:  TliMn.,. 

ZuSb,  poMuuT^'A  =  10,  D}^:  ZnSb,  d-CflSb(y). 


4 


lc3C,  pt»M'.i|.|,,  A  =  16,  D}jt:  Mn34.xC,  Fe3C(12>,  Co3^xC,  Ni3;j_xC. 

V=2u,  v.Mi±x. 


oai4, 
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1.  atomic  positions,  ns  in  Zu^Zn^. 

2.  nart  of  metal  atom  nosdtion  vacant. 

3.  Structure  close  to  denser  nnckinr  of  atoms  of  various  dimensions. 

4.  Introduction  of  H  atoms  into ^  -A  structure. 

3.  ''•tonic  positions,  as  in  MEp,  but  their  distribution  is  totally  orderle 

A.  Low  temoerature  modificaf ion. 

7.  Phase  with  defective  structure:  fully  occupied  by  atomic  positions,  vou 

have  coincided  with  formula  and  N  =  2C. 

8.  Artificial  domeyjite. 

9.  Certain  authors  negate  the  existence  of  hexagonal  KoC  phase. 

1C.  Deformed  stricture  of  Cu  Zn0  type. 

C  O 

11.  Phase  with  defective  structure:  fully  occupied  by  atonic  positions  wrul 
have  corresponded  +.o  formula  3n  As^  and  N  =  7. 

1?.  In  addition  to  rhombic  phase  Pe  C  (cementite)  there  is  a  metastable  Re¬ 


formed  Fe„  C  modification. 
0  +  x 


13.  Pd  atoms  form  the  [)  -.7  structure. 


Table  IX. 

Phases  with  Structures,  Not  Completely  Determined 
1.  Cubical  Synpony 
TiaFc<»,  ;V-9G:  Ti#±xMn;  Ti2±xFc;  Tis+xCo;  Ti,.xNi.  T^Pd,  Tia)JCPt;  Tia±xCu<*» 


RuB:  HuU1±x,  0.sB1±x 


,K 


l)l’ffla,,uc  iK'iiaoTinuiMc  ([taaia:  VMn,  ^  v  (N  =  5fl,  7'^)(4),  VMn]±J(s);  Cr3Pd2(sl; 

P,2.3-i.6Cu  (°h)<7).  PlCuJ>Wx.  Li,Ag(.V~M),  Cn Ag<8>,  PrAg;  CoZn0 M^13J  (fy 
(A,=201  0V#>,  CuZn2  02_3  08  (8)<'«".  AuZn, ,(y2)  (7V=32)<“\  AuZn,^  8(Y)(ii) 
PlCd3.3-^,o<Y,)(n>.  A,1Cd.,;,_M  (c')'11',  LiCd23^#0(P).  NoCd} , 

C«Cd,  UIIg4  +  x  (TV-10),  Millgjj.,  (A  -  Cailg,  ZrBHx<,4\  Sr,^,  #  Al 
(N  =  1  lf>),  FcAl,  ^,  ^  (e),  C«i>j^1>13AJ(0.  .Mn,In«,1),  Hr4JW.ut|(t),  IlgTl^ 

UT1,  CoTl.  PrTI;  MoC, ;  x.  HuSiljx,  Cn^Si,  Cu2  7_2  (.  Go  (8)<1S),  TI30_^  aPb  (*)<«', 
Cuj^Asf/V-M,  SbJi0^ltJAs(P)‘M>f  xNijaSb4±x  (S)  (TV  -  17); 

T124~3ni  (Y);  (a)  (TV -6),  AKj±xS«  («)  (A'  -6):  ,  ,1  i<10>,  ThH^ . 


l)  Various  nonisotonic  phases. 
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2.  Hexagonal  Syngony 


Mg  .Gu.  N  -  IS:  MgjGo,  Mg1+xIn(Pa),  Mg,Tl. 

^c^iopMiipoDuiinon  petJjeKTiioji  OTpyKTypa  y-.iaTymr.  A*  —  550  £  s:  MnZnlft .s— ►u.s (®>) ■ 

FoZn^^jj  j  (8j). 

41  Paouuo  ncitaoTiiniiuo  (paabi:  TiBori  Ux  (TV  —  578),  CrZnai,x  (&  —  8),  N i Zna_^J0 (8) 
(A7  -  70)(17);  PdsBJ+I1  ThAlSj x  (JV-8),  MnAI4j  x,  MgAl,iilH>1|W  (p)  (;V~104)*1!>; 
YCJfx(Ar-6),  NI.SI.Iy,),  Cu.^Sn «)  (TV  -  26.  Z>>d)<19),  HgSn,,^; 
Wa^*pi  N1a.«-^i.«A8(P);  BiSe,  AgiaTe7i3C  (a)  (TV-  57),  Bi^Te,,.,. 


l)  Deformed  defective  structure  of  r  -brass;  2)  various  nonisotooic  chases 

3.  Rhorabohedral  Syngony 

1J  JJecjjopMitpoouuuan  acijioKTuan  i<y6irwcci<o/i  oui.ruiiounrrpii  pouaiuiaji  OTpyKTypa! 

Cus,wa.0S1  (t),  Cu|it^,i0Go  (Y)l#0>. 

^Jpaanbio  liciiaoTunnuo  <Jmau:  Au, >8a_*.j i0|Cd  (a,,/11),  „A1  (ya)  (TV— 50,  Cj„)(17), 

FoA114x  (C)  (AT -18). 


l)  Deformed  defective  cubical  body-centered  structure;  2)  various  nonisotopi 
phases. 


4.  Tetragonal  Syngony 

l  c3I\  A' -32,  S\:  Cr3i.xP,  |MoJtJeP),  Mn,P,  FoJfJCP,  NIJ±XP. 

RuSij,  BuSia±x,  HuGoaix,  OsSi|±x,  OsGoatx. 

RUjSij!  BuaSisi.x,  Os,SI|t.x, 

PtjUj:  Pt,aBa±x  (nm<  PtB1;ix);  Pt4Siai.x  (nan  Pt.,^,81). 

<(o-(|iaaw»:  TV-30,  DjJ,  X>Jdn/ii:C*:  CrMn|a^4 ,  VMn|4;  CrFo0it4^.liM  (o), 

MoFo1+x  {'n),  VFOj  i  x(c),  Vj  jjjCo,  CrCodi4a_^.it4|  (y  «8)i  MoaCoa.j.x  (8)j 

MoDOjj'.  MoBOjj  (.x,  IWBOjj^j.], 

•f]  i’aauuc  HouaoTiimiuo  ijianu:  (0),  MnNIj^  (8')  («<650°)(u),  CrJ;1_xNi 

(TV  —  90,  T5j  ),  MnPdj  ij^^  1(  bn) ,  MnPdJ)a3_^ji|4  (C),  Tij,j.*jioCu  i.Y ) <  AuaCua.j,x 
CaAgj,  TIAu,,  MnAut(x  («an  MnAu#;i.x)<“,;  Au4  ^^Zn  («a)  (A'  -  8),  IIgCd|±lc’ 
(N  —  152);  CuGOj  jj  (9)  (A'  -  3)*M>;  NaSI^,  (A^  —  12),  MnSI|±,  (TV  -  48), 
FeSI,,HJil(q  (W-3,  D\,)W,  In^Sntf),  mSn4±J,(y),  In|iT^i0Pb;  N!,PJfx 
(Ar  —  GO) ,  NI.Aa,,  Cu4i8^.|1Sb(P)  (TV  —  14),  Ma,4IH.8,i|Sb  (P)  (iV  —  14). 
MnBia±x  O');  CuliM±l(So  (P),  G»SOj^.x  (TV  -  32). 

l)  Various  nonisotopic  phases 


5.  Rhombio  Syngony 
MgjGo,,  TV  -  28,  B§\  Mg|GoJ.  Mg4Ina±x<“>, 

CrjSiji  Cr#Sia^.x  ($)■  CrjGej^,. 

IJVmimo  nciiaornnnuo  (paaw:  VNiai.x  («);  Cr2fxB(8),  MnAl#,  FoAl 

(A -400,  Z)«),  FoaAl„  CaAl0i„_^104(r,)  (TV  -  32)™;  Ni,Sia(8).  Na^Sn, 
(A^  —  38),  Cu4±xSn(fT)  (N  -  8)(37\  IIgSn,0±JC,  ZnAs^  (y)  (TV  -  06),  Aga  ^Sb 
(TV-30,  D\),  NiAaa±x  (TV-24,  Z>”)™,  MnaDi3tx  W;  Ni.S4±x  (TV-44), 
Cu3.*-+i.9S  ((  <  52°)  (/V  —  288,  C\l)W,  AgJ±xS(P)  (TV-12),  Ta,  (y), 
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l)  Various  nonisotopic  phases 

6.  Monoclinal  Syngony 

I*cZn^  ,  'V  =  u8,  C^.  MnZnj7_^)9 (C),  FeZnjr}_vl.  ((),  CoZn10  1—>.]3 3(!D- 
IJl'asuM  iifiiauTiiiinuo  (Jiaau:  CrAlfl  7_^7J  (0),  FcAla  3^2 5  Krt)  (iV-.V>),  Cu2 ^  fiAl  (y,) 

(A'  =  102,  C3)<17>,  Cu127^1<17Al(C){.V  =  2l)‘2(i).  1'CjSii,  (3')  (2V  =  4 0), 

(A'  =  10).  Cd3Sb;  .  I  (3)  (/V  =  20/27>,  Ky^13*,  Ap2  ]  x7 o  (3)  (N  =  9). 

1.  Probably,  Ti^Pe^O  tyne  structure  (derivative  of  W^Fe^C  type)  with  vacant 
oxygen  nositions. 

2.  By  other  data,  nhase  composition:  Ti^  +  ^Cu  (  £  -phase). 

Pyrrhotine,  structure,  allied  to  N iAs  tyne. 

4.  Atomic  nositions  of  -Mn  structure;  atom  distribution  not  established. 

3.  Body-centered  lattice. 

A).  Phase  forms  a  continuous  solid  solution  with  chromium. 

7.  Disnlacement  structure  in  cubical  denser  nackinr. 

8.  By  other  data,  noncubical  symmetry. 


9.  Atomic  nositions  of ^ -Mn  structure,  distribution  of  atoms  not  established. 
IP.  Stricture,  inherent  to  the  Csfl  type. 

11.  Structure  allied  to^  -brass  tynes. 

IP.  By  other  data,  superstructure  to  solid  solution  c  i  Pb-basis  -  at  Ti^Pb 
compositions  (tyne  AuCu-j)  and  Tl^Pb. 

13.  Domevkite. 

14.  Body-centered  lattice. 

15.  Defective  cubic  body-centered  structure;  by  other  data,  phase  has  compo¬ 
sition  corresponding  to  formula  Cu^  ~  -p.  ^  ,-,Ge. 

16.  Introduction  structure  into  cubical  packing  of  Pd  atoms. 

17.  Deformed  defective  ^ -brass  structures. 
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18.  By  other  data,  structure  cubical  with  N  =  1172. 

19.  Deformed  defective  cubical  body-centered  structure. 

20.  By  other  data,  the  nhase  has  a  composition,  correspond inp  to  formula 


Cu4  2Ge* 


1.  Deformed  cubical  body-centered  packing. 


22.  By  other  data,  two 


C(  and ^ 


modifications. 


23.  Deformed  superstructure  to  cubical  denser  packing. 

24.  Position  of  atoms  as  in  Cu^Sb  structure,  distribution  of  atoms  finally 
determined,  most  likely  oartially  disordered. 

25.  By  other  data,  Dhase  has  a  composition,  corresponding  to  formula 

Mr  ^  In  (  -nhase) . 

’3.3^>3.1  A'1 

26.  Structure  allied  to  Ni^il^  type. 

27.  Metastable  phase. 

23.  Pair-rammelsbergite. 

29.  Low  temperature  modification  of  chalcosine. 


Table  X. 

Phases  with  Unknown  Structure 

1/1  (*):  CsNn2. 

1/11:  Lij_n,Au,  N.'ij  wYu  (S'),  KAii4,  IU>Au4,  Au,0,  CsAu 

1/12:  LiMr1_3(Y),  I-iZn,_a  (8).  LiZn,  s_2  0(8  ).  LiZn.,  „  (y,.  l.iZn^.^fr'l,  LiZn  , 
biZn3— J0  0),  LiflIlg,  LijIIif,  L.IIg.,  NaC<l..x.  NaC«l#,  Na.ilg.  Nn4ilg2,  Nn3llPj| 
Nalli.',  N.ull^.  Nallg,.  Nallg,,  KC.IJ3_X.  KHg,  KIIg2,  Kllgv  KHg4,  KHg],  Rb.IIg^ 
Hl.,11^.  lll)lig2,  nb2llgr  ltb6JIgJ8.  Rb2JIg9.  Rbllg6,  Rbllg#,  Cs2Hg3,  CsIIg3,  CsHg|f 
C.sllga,  CsIlgI0. 

i/,3:  Li2A1-  LiAW-  IU3,XG,  I.ijl.  Li,TI.  IJ.Tl^LijTl,  NoBa.x,  Nn$TI, 

NasTl,  NaTljj. 

1/Kr  Li.,.xSi,  Li^Sn,  Li7Sii2,  Li6Sn2,  Li^n,  LiSn,  LiSn2,  Li^Pb,  LiJ'b  Lijl'b 
I.iPb  (P),  iNaSiJ  ;i,  NaSi, ,  x,  NnGo1)x,  Nn2Sn,  Nn4Sn3,  N«m.  N;Pn? 

0-2,3  *  b  (*),  Na.J'b,  KSij  ,,.  KSi8;.x,  KGc,  .x,  KGc4.j_x,  K^n,  KSn, 
K  m2,  KSn4,  K2^xPb  KPb,j_x,  KPb2^.x,  KPb4^x,  RbSi1;j_x,  RbSi8j.x,  RbGo, ;  x , 
KbGe4+x>CsSi1±xl  CsSi8,x.  CsGcHx,  CsGe,  ,  x. 

1/15:  Li Bi  (?),  KAsJ+x,  KSb,  K3Bi2,  Gs3Sb. 

2/11:  CaAg2,  CaAg4,  Ca,Au,  C<i4Aii3,  CaAu0  >78_j  ft(,  CnAu2,  CaAu3,  CaAu4,  Sr3AK2, 
SrAg,  5r3Ag.,  SrAg4,  Ba3Ag#.  Ba2Ag3,  BaAg4. 

2/12:  Ca4Zn,  CaZn.  CaZn2tx<2),  CaCd3.  C«Hg3.  Callg,.  CaHg10±x,  SrMg1±x.  SrMg#, 
SrC<]4i.Xi  SrIlg12TX,  Ba.Mg4  )  x,  BuMg#,  Ballgn;x. 

-  lJ:  CjAI3-  C:‘,ni±*'  CalQ3±a-  CW 
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2jl4  CaCCj^.j.,  Ca2Sn,  CaSn,  Ca3  4_2  ()Pb  (y),  CaPb,  SrSi1±x,  SrSij^^  SrSn3,  SrSnt, 


BaSi, 


±* ' 


D.iSn  ,  BaSn.,  Ba„;  Pb,  BaPb,  BaPb_. 


2/15:  CajAsj.  Gn3Bi2,  QiBi3,  Sr3As2,  SrBi3,  Ba^,  Ba3Sb2±x,  Ba3BiJ±x,  BaBi3. 

3/8:  Cc2Fcs,  Th,Fc3.  ThFo3,  Tb2Fc17. 

3/S:  Cc3Co,  CcCo3,  CeCo4,  Th7Co3,  ThCo,  ThCoJ_|,  ThaCol7. 

3/10:  La3Ni,  LaNi,  LnNi3,  LaNi4,  Ce3Ni,  CeNi,  CeNi3,  CeNi4,  Pr3Ni,  PrNi,  PrNi3, 
Pr.N i 4 ,  Th.Nij  (nan  Th2Ni),  ThNi,  Th2Nil7  (n/in  ThNiB),  UNi1±x> 

3/1 1:  LaCu,  LaCu,,  LaCufl,  CeCu,  CcCua,  CcCufll  PrCu,  PrCu2,  PrCu4,  PrCua,  LnAga , 
LnAg3,  CcAg2,  CcAg3,  PrAg2,  PrAg3,  La2Au,  LoAu,  LaAua,  LaAuJt  C^Au,  CeAu, 
CcAu2,  CcAu3,  Pr3Au,  PrAu,  PrAu2,  PrAu4,  ThCu3.  ThCu#,  Th3Agt,  ThAg3 , 
TIi3Au4,  ThAiijj. 

3/13:  I-a4Mg,  LuMg#,  CeMg#,  PiyUg,  PrMg#,  LaZna„e  (S).  LaZn^  ^,  5  (c).  Ce4Zn, 
Cc2Zn,  CeZna-9  (S),  CeZuinn,n6(c),  L«lig1±JC>  Cei;g4±x,  PrHg4ix,  Ndng4±x> 


TliZnx. 


3 '13:  La3Al2.  LaAl,  Ce3A12.  CcAl,  Pr3Al2,  PrAl,  PrAl.,,  PrAl4,  Pr3Ca,  Pr3Caa, 
PrCa,  Lajl,  Ce2Tl,  CeTl3,  Pr/Tl,  PrTl3,  ThBHx,  UAl&. 

3/ 14:  S^C3+I,  YSi2;ixl  LaaSn,  La2Sn3,  Ce2Sn,  Ce,Sn3,  Pr2.cn,  Pr2Sn3,  La2Pb,  LoPb, 
CeJ'b,  Pr2Pb,  PrPb,  U2C3+X,  USnx,  [USnr  UPbJtje,  UPba±x. 

3/iS:  Co3Bi,  Cc4Bi3,  CcBi,,  Th3NJ^;cl  FP^*,  l  ^ 

3/l6\  ^  ;Sr3+T,  CcS2  ix,  LaSc2+x,  Ce2So3;£ll  Cc^cj^_t,  PrSejj^.,  NdSej.^.  N(i2Fe3;£.x, 
Sm2^e3+a.,  nr2Cc3.j.x,  Dy2?e3;(;Xt  Yb2Se3rX,  CoTg}  x,  Th3ixre,  US2,X,  US8,X> 
U.,Sc3_x,  L'Se,  ,x,  U34xTe. 

4/10;  Ti„Ptl3 .  x,  Ti2Pl3  (  x. 

4/11:  ZrCu3  (p),  ZrAu3. 

4/12:  Ti,  3_ j  0Bg,  TiBeJ;x,  TiBe10±x,  ZrDe,  (y),  ZrBe4  (8),  ZrBu6.x(e),  ZrZnx. 

4/13:  ZrBl2rX',  IlfB,+x.  ' 

4//4:  TiSij^x,  Zr4Si,  Zr2Si,  Zr3Si2,  Zr4Si3,  ZraSi6,  ZrSi,  Zr4Sn,  Zr4Sn3,  ZrSn. 

4/15:  TiifJrP,  TiPHx,  TiAsW,  ZrPHx,  ZrP24.x,  llfN,  x. 

W6-  T'a,s^i,oS<  TiS*  ^r5-a^'  ^r2, 

Y3  ,.i  aMn. 

5/8.  M.2Fg3±x. 

5/10:  T^Ni^. 

5/12:  TaBcx. 

5/13:  Nba±xB  (P)  (800°),  Nb9±xlJ  (P')  (1300°).  iNL>3 #B  (p"). 

5/1',:  Y^Si,  Ta6Si3;fcxl  Ta4Si2;tx,  Ta5ixSi. 

5/'a:  V3±XI\  V2  0_]  aP,  VP1±X,  VP^.VA^'.NbP.^/NbP^NbAs^,  Tn^  N. 

Ti‘‘Vfcc 


5/10: 

Vs,  „  .  , 

1.2“*]  ,5' 

'  VS«±* 

N1W, 

>,  NbSj 

0/7: 

0/8: 

WFC3±X. 

0/0: 

^*^2,  l2—>  1 ,22^^^'  oC(  )  j 

(Y).  [W3. 

0/10: 

Cr3±xt>L  (“•'>“  Cr^Pl),  CrPl1±x,  J 

0/13: 

\VZ„X. 

0/13: 

Cr^Al, 

CrAl 

i,50->i,ea 
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6/14: 

G/15: 

6/1 S: 

7/8: 
7/10: 
7/11: 
7/12: 
7/13: 
7/14: 
7/15: 
7/16: 
S  9: 
8/11: 
8,12: 
8/13: 
8  14: 
8/13: 
9,12: 
9/13: 
9/14: 


9/15: 


(S),  CM1<  CrAly^/,),  M«414±x,  WAI^^WAl^,^ 

v/aV,o->3,i*  ''^V*-**,*'  W/V 

Cr.,Si,  MoaSi2.  MoS>)±I,  ..luGe*.  W3S>2,  WCex. 

Crp".±x  ■  CrJ±IP.  Cr,Asa±Jl.  Cr2As3±x,  MoPt±x,  MoPJ±I -  MoAs^±I,  MoA^ 

WA*1±,'  WA**dr*. 

Mc^.^  No2Te,iJt,  Wa±xTe. 

Ke»Fc3±*  (c)-  ReFc3d*  W-  ^eFc^tS). 

Mn4±^Pl'  MnPll±x*  NInPl3ix- 

Mn3±j*Au- 

MnZ,V<-xt.4  (S)<M. 

Myi41J(  (5),  MnAl^^C)'41- 

ReCv. 

Mii31‘2,  Mnl’j,  MnjASj^jj,  Re2_xP,  8cl’1±x,  HoP2±xi  ReP8;!;I,  RcASj  ^j  j, 

Ff2''?dtx'  R02'S3±X’  Re2^7a:X' 

FeIrl±x- 

FCjAu. 

FcZn7,3->s,o(8)(s).  R'iDc*.  OsBex. 

Riij^-B,  Rull^,.,  OsDjjy..  OsB2 

FoSix(a"),  H»i3Siajkj(.  X  ^ 

F'-'P2,0-*i,ft*  FeI  ,77— >  1 ,27  RS±xP.  RuPl£*’  RuP2±X’  RuASg^j..  Osl  2£x. 

^°6Bo2l±x(^>  ^oZn8,7->8,i  (8)*5),  CoZn# i7->g  |  (S i ) ls\  RliBOj^,,,  IrBc2^x, 


CoAl  ,  Co  A1  ,  Rha+;cB.  RhB,  ,  RhB0..  1  0 a -t-o: •  IrDi+x-  IrBi+x. 

Co,SI.  c<4»“  kcc,.  ,tuJ i.  Vwt  »C 


RhSi, 


(linn  Rh  Si.,^ 
Ir3Si3±x'  Ir^3ix- 


Rhjjy.Sn,  RhSi!^,  Rh^Pb,  Ir 


l,»±*^'’  ^r3S‘2±x’ 


^'°P3±x'  ^°4/^a2>  GOjAS,  COjASj,  Rllj  Ptix’  R^P2iX'  RRP3±.X'  RRAS2±pc' R*'3S^li«. 
RhSb,,  RhBi,  RliBi,,,  RhBit,  lrP2±J.  IrAs,^,  lr2Bi,  IrBi. 


9/1 G :  CoS., 


lix  ’ 


Co.  ... 


•1.27^^)'  BR9R8iTC’  R^2F,3±X'  R^2^S±X‘  RR2ReS±A’  R^eii?' 


^2^3  ;  x'  F  '.±x'  ^r3^8±x>  ^rFe3ix' 


10/10 

10/11: 

10/12 


•''•Six  pt;Nl3*x- 
-Itx  ^)- 


10  13 
10  14 

10/15 

10/1 G 
10/17 
11/12: 


:  Pt.\. 

:  N|0<  (.;_4.*(Y)(S>.  NiZn^^r,)'4*.  Pd3Ue.  P^ISe.  Pd,BoJrX  .  1'd.^k 
xHe.Pd1(,Zn(5).  P‘lZn1>s, PdZn3iW4i0  (y,)<7'.  PdCd,  ,  <«■)"'. 
P‘‘C'I3 .  x  (v).  1H6Bc21±1(6).  PtZn^.  mdt±x.  Pt3tIIig(p).  Pls.x!lg(TJ 

:  Nl3,n->2.3If  (V).  Ni3B2(e),  NiBQ,  Ni2B3,  Pd^Gn,  Pd2±5CGa.  lM^In  (r,. 

'  *'*li,nl,l7±x  P^2±-xR'^8)’  Pd4±xF'G'  Pd4BG2±x’  P^2^e’  Pd2^n’  Pl6^'2'  P*,I,6-*M®' 

P^2^xBC’  P12^C3±x- 

:  NijPj£x*  ^'6P6±x'  *'>'P2±X’  ‘^'P3±x’  AS  ^ 1 3  '  ^>C*6 ,7— >4.0 1*  (P)i 

Pd4_>3P(Y),  Pd6P2(8).PdP2.  Pd3flSb(P),  Pd2  1_>l  5Sb(Y),  PdBi3,  Pt20P7.  PljSb 

Nl?S«i*'  Pd4±xS-  PdalxS-  P,K2tx.  PdSci±x-  Pd^e2±x>  PlSei±x- 
Pdi±xp- 

Cui,32->i.27Cd  (Y).  CuCd3  (ej,  AgBo,  7,  (y).  AgMg3,o->3,4(Y).  Au3Bo,  AUjBo,  Au413c2, 
AuBo(a)W,  AuBe3±I1  AuMg2,  AuaMgt,  Au1>ca^.j  08  Cd  (a,),  AuCd,  ^  0(r). 
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AuCd,  A,,i:*l| .i —  (S),AuCil1  5__,l((8 ),  3_j  j  (*).  Au2llg  (y),  AulJg. 


41/13;  CuJ+xAI(V) 


(ii<) 


<; 


:";i±aA1  ClJi.a-,i.iA1(^),  Cii2  33_1i77  Gu  (y),  Cu 


(‘).  cUliK_, (e  ),  Cu2  „In  (c),  Cu2  ft 

^Ul  ’4-rl.hV^'  Au.\l, 

Au,  5 _ , la  (S'),  Auln. 


(<$)• 

I.jll  — 1,22^'U 

(”**) •  AgGo(j&_>,li(J(S),  Aiij  6A1  f 
\±x'  MU2.a-2.5  G‘‘  (£)•  A,,2J-> 2.2Cfl  <V).  Au2.#,“  (Y), 


11/14;  Gu4  (._4  3Si  (Si(i),  Cu6  7^2  7r>n  (y),  Cu^.mi  (P')«),  AuSii2. 


11/15:  Cul*^.  Ch6As3.  A-1’,±x,  AgPjj.,.  Au1l,3±li  AuAs,±;r. 

11/16.  Ag12Tc7±;f  (,'>).  Au,N'3±v, 

L2/L2:  /n3Mg,.  ZiiMg,, _ fi,  (-r).  Mg6Hg,  (y).  MuJIg  (8). 

12/13:  MgAl1ix(y')(U),  MgAl,  ,±v  («/).  MgC.n,  Mu<t,,. 

12/M  «:.|siiu_.li('>). 

12/15:  Mg3>l..  (,'4),  Mg3ll.2('»).  Zn^l^. 

•3/14-  ^  l<3±*si|  a13±>C- 

13/16:  Ga^S,  G;i>,  Go,,Sl',  G.im;,  G.iTc,  Iii.^P,  lnSostr’  InjSc3tA  •  l"2'J'e, 

InTc,  lnTOj,  Tl4>3,  TfSo,  Tl„Sc3,  Tl^/lc, 

14/15:  Si A.s,  mAs,,  Gel',  GcAs,  GpA.s„,  S»41*3.  •''"31,4^T.  Snl33,  PbjPj^.,. 

14/16:  M I > C ,  Sll^e2. 

15/15:  A.s4_,P. 

15/ Hi:  M»,Se,.  J 


1. 

elernents , 

2. 

3. 

4. 

5. 

6. 
7. 
S. 
9. 

10. 

11. 


Numerals  designate  the  numbers  of  vertical  rows  of  the  periodic  system 
in  which  phase  components  are  situated. 

Probably,  heterodesmic  structure  of  first  order  (zinc  atom  grids). 
Several  phases  of  unknown  composition. 

Metastable  phase. 

Deformed  defective  structure  of9^-brass. 

Probably,  structure  of  OC  -Mn  type  (atom  distribution  not  established). 
Structure,  allied  to  ^-brass  type. 

See  remark  (ll)  to  table  V,a. 

Hirh  temperature  modification. 

Structure,  close  to  hezagonal  denser  packing. 

Deformed  (f.  -Mn  structure. 
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Index  of  Double  Internetallic  Phases 


Systems,  in  which  binary  intermetallic  phases  are  formed,  are  given  in  alpha¬ 
betic  order;  Dhases  in  each  system  are  given  in  the  order  of  growing  content  of  B- 
comoonent.  Designations  are  the  same  as  in  tables.  The  Roman  numerals  in  each  for¬ 
mula  designate  the  number  of  the  systematism  table  (i.  e.,  class  numDer) ,  arabic  num¬ 
erals  (in  straight  oarentheses)  -  literature  reference;  the  number  of  the  basic  ref¬ 
erence  is  in  first  dace.  References  to  reports,  contributing  no  substantial  changes 
(as  well  as  to  renorts  with  incorrect  data)  are  not  given. 
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Systematise  of  Binary  Intermetallic  Phases 


Ac  —  S 


AC2SS±x 

VIII 

Ag  —  A1 

(2G-J) 

A"3,l-*-3,9  A* 

(0)  IV 

[4,  8,  147a] 

AK3.3->3.0  A' 

(3')  IV 

(8,  147n  j 

Ag3  o-*.], 4  A) 

Q  !  v 

Ag  —  As 

[8,  147a  I 

Agg  jAS  (3) 

I 

Ag  —  I!n 

[8] 

Ba3Ag5^ 

X 

[SI 

Un2Ag/ 

X 

[SJ 

HnAg4 

X 

Ag  —  Do 

(8! 

AgU(>j  ?  (y) 

X 

(81] 

Agnc2  7  (8) 

II 

Ag  -  Ca 

[81] 

CaAg 

IX 

(125,  460,  8] 

CaAg., 

X 

[8] 

(’a  Alt* 

IX 

(125,  ICO.  8] 

CmAz, 

X 

Ag  -  C4 

[SJ 

AgC<i0,7->U 

(fi)  IV 

m 

K)  IV 

C7] 

(y)  n 

C7J 

(S)  IV  | 

[7] 

Ag  —  Ce 


CcAg 

III 

(0,  168,  2711 1 

CeAg, 

X 

[168] 

CeAg‘3 

X 

1 1 68] 

Ag  —  Ga 

Ag.>,7— >2,0 

(3)  iv 

(4t’6,  4] 

A^2.0— >2,0  Bn 

(r)  iv 

f 4,  1476," 

!  109,  426 

AgCflj  ,8_i.j_n 

(8)  X  | 

['•J 

Ag  — Ilg 


a«i.»hR 

(3)  iv 

[S] 

^-AgjHgg 

(Y)  IV 

[8,  133] 

Ag  — 

In 

A8s,2_>3,o  'n 

(3)  IV 

(3,  1476] 

A?3,4_>.2,o  In 

(Y)  IV 

[377,  3] 

5-Ag3Ia 

(Y')  I 

[377] 

Ap2.1->2,0  1° 

(0  IV 

Pi -7,  35,  3 

Agin, 

(?)  VI 

(377,  35,  3 

Ag¬ 

La 

L*Ag 

in 

P,*79J 

L>Agt 

;c 

ra 

LaAS  3 

X 

[8J 

*s~ 

Li 

IX 

DO 

9-LiAg 

DEL 

m 
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-  Mg 


d-AgMc  (?) 

rv 

r«,  an,  i 

[318,  31 9 J 

^'’t  F'>-*3.6 

(Y>  X 

l«I 

Ag-P 

A*P2±x 

X 

111) 

A8^3t* 

X 

[HI 

Ag  -  Pr 

lYAif 

IX 

[3] 

I’rAg, 

X 

[31 

1  rAcj 

X 

l») 

Ag-Pt 

^-1'ijAg  (r) 

1 

l«.  148) 

«A*i±,  (?) 

X 

[8,  1S8) 

PtA-3±x 

I 

Ag  —  S 

1138) 

Ag:tlS  (a) 

X 

[4] 

AS2±,S  (?) 

IX 

[128) 

Ag  —  Sb 

A-s_w,C'!>  (e) 

IV 

|8| 

d-Ai^Sb  (e')  1 

[277,  8, 133,431) 

A«i±*Sb 

IX 

1 

1') 

Ag  —  So 

A8j£II'°  («) 

IX 

c 

|4) 

Ag  -  S11 

r> 

Ag7.,_^3.sSn 

(?)  iv 

[8) 

A83,n-*2,qV'N 

(e')  IV 

(8,  133) 

Ag  —  Sr 

Sr3AC2 

X 

!«) 

Sr  A  L’ 

Sr  \J. 

X 

X 

[81 

I?) 

SrA.; 

4 

X 

Ag  —  Te 

[S| 

(a)  V.  D 

[4| 

A«*t-,Te 

(?)  IX 

(129) 

Ag,,!  e,£r 

(a)  IX 

110)  . 

A«.:Tc7±* 

(?)  x 

[10] 

Ag-Th 

ThA. 

X 

|205| 

ThAR3 

X 

[308) 

Ag-  Zn 


AgZn„7_I4 

(3)  IV 

[6) 

3-AgZrt 

(C)  VIII 

[448,9) 

3-Ag5Zn6 

(V)  IV 

(0) 

AgZn,  1_k?  3 

(3)  IV 

Ag-Zr 

!«l 

ZrAg 

I 

Al  —  As 

[499,  23C) 

a1asj±t 

V,  D 

A I  —  Au 

[8) 

Au4A1 

(?')  I 

[307,  397 1 

Au^^yU 

(3)  III 

|3**7) 

Au2j'->i.CA1 

X 

[253sJ 

Aul,w->1.»SA'5 

X 

|233i) 

AU5A13±.t 

!  V 

Cl  33] 

A«AI,±J[ 

X 

P07] 

a-AuA1t 

V,  s 

Al  —  B 

C B] 

^±, 

VI 

Al  -  IJn 

P,  12] 

ll«A,,tx 

VI 

A 1  —  C 

[3) 

A,3±*C 

X 

A I  -  Cn 

(8) 

CaA  . 

II 

[7,  8) 

C..A  ; 

X 

[8) 

C.iAl  ( 

VI 

A I  —  Ce 

[37] 

CiyU, 

X 

[108) 

CeAl  ' 

X 

[108) 

d  CeAl., 

II 

[168,  13) 

CcA14  ‘ 

VI 

Al  -  Co 

[108,  37) 

t?-CoAl  (y) 

IV 

[7,  8,  14. 253a) 

d-Co.Al. 

VI 

[8,  14  J 

CoAl” 

X 

i7.  14) 

(?°4  A  1 , 3 

X 

[7.  14) 

Co„Al 

2  V 

VI 

Al  -  Cr 

1 14 1 

('rn  *  xA1 

X 

[15) 

t>-Cr0Al 

(?)  HI 

[10) 

0'r''ll.6O->l,#3 

(Y,)  X 

|1?) 
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0  r'r6AI* 

(V.)  VIII 

|16) 

— 2.ti3 

l:;i)  X 

|1.7] 

^'^1.1,1—2.22 

rr,)  X 

Ilf,] 

r  'k'.>,r,—  3,1 

(,7)  X 

1151 

CrA 7 

10  X 

|1S| 

CrA  1 .  ;i — fijl 

(0  x 

|15| 

7-7.3 

(0)  IX 

[  1  j  ,  .>.,0] 

Al  —  Cu 

^'U4. '1—  2  flAl 

0)  IV 

[8,  1  A7d] 

Cll.l±*A  1 

(3,)  iv 

|253r,  27Ga] 

Cu3±,AI 

O')  x 

1-.2.S.  253c] 

Cu3±*A1 

(,'»")  x 

|',2,5] 

Cll!.S+*Al 

lY')  1 

j  528,  253c] 

‘>-CuOA14 

(Y)  IV 

|3,147ii] 

Cu:M-l.r.Al 

(Yj)  IX 

(429,  152,  147u] 

CU2.1-*1.6A1 

(YJ  IX 

|152,  147n ] 

Cii.  rAl 

J ,0 — ►  1  ,j 

(«)  X 

Il'JuJ 

^•U1..72—  1.18A* 

(C)  IX 

1 1 A  7  u  J 

^U1.27 — 1.17A* 

(s)  *X 

(7,  1 4  7  n  ] 

^llA*n.Uj->l,04 

M  IX 

1 7 ,  147n] 

CuAl„ 

(0)  VI 

(8,  1 4  7  u  ] 

CuAl,  .  T 

(»')  V,  n 

(253>k] 

Al  — 

l'c 

3-Fu.jAl 

0,)  v. 

11 

[8,  133| 

a-Fi'Al 

0.)  iv 

i 5 ,  0] 

1'''A1l.il— l.bO 

uj  ix 

M 

IvA12±a 

i:>  ix 

l«] 

1,VA1,*.3-2.» 

frO  ix 

1 5,  4U2] 

F‘*A  l2 

(«)  iX 

1 17,  41)2 1 

l'o.,Al7 

IX 

] 7,  492] 

41- 

Lit 

La,,  A  1„ 

X 

1 135 1 

L.iAl  " 

X 

1 1  •’5] 

l..iAl„ 

II 

1 1 1 15 ,  15] 

L'lAl* 

4 

\  1 

1 1(15,  37] 

Al  - 

Li 

LizAi 

X 

X 

[215] 

CSO&  19] 

3-LiAl  (B) 

ill 

p08,  20] 

X 

Cl  38] 

41- 

Mg 

AI 

(y)  vi 

OS,  21,  30G| 

(f>  V 

P,21] 

M-'AI..2±, 

($'>  X 

[5,21] 

^8A'l,iO—l.l,.l 

(P)  \X 

[4.53,  G,  21, 201, 
[509 

A1  —  Mn 


d-.MnAl 

IV 

(22,251] 

MnAl, 

X 

123,  281 J 

Mn  A 1 3  55  (8) 

X 

[261] 

MnA14±x 

IX 

] 23,  24,  281] 

M  n  A 1  fl 

IX 

[23,  24] 

Mqai12 

(Cj  X 

[23] 

Al  - 

Mo 

MoA14-., 

X 

[367] 

Al  — 

Nb 

XbAl3 .  x 

1 

[25] 

Al  — 

Xd 

™Alltx 

111 

[6] 

Al  - 

Ni 

rf-Ni.Al 

)  1 

[5,  148] 

d-NiAl 

ft) 

IV 

[5,  324,  326, 

'ii 

f 

> 

[413 

a-NijAlj 

(«) 

IV 

|5,  326] 

NiAl 

(«) 

VI 

[5] 

Al  — 

P 

Al**i±* 

V,  u  [5] 

Al  - 

I>d 

PdAII±x 

IV 

[402| 

Pd,u3±^ 

IV 

[402] 

Al  — 

Pr 

Pr3Ala 

X 

[KI8] 

PrAl 

X 

[KI8] 

PrAl. 

1 

X 

[168] 

PrAl^ 

X 

[165] 

Al- 

Pi 

PtAl^ 

V, 

u  [26] 

Al  - 

5b 

AlSb 

V,  11 

[5,  133,  318] 

Al  - 

■  Sr 

(?) 

IX 

0.1] 

3-Sr  Al^ 

1  VI 

[27] 

Al- 

Ta 

TaAl3±x 

I 

[25] 

Al-  Th 

IV  nr-' 
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j-TiAl 

U  A  l  ^ 

UAl, 

OA>it, 

UAl, 


VA|3jyf 


WAI ,  7_»2,u 
WAl.',_Jl4 
WAI,  ,>_3j 

^AI^5_,j,i 
WAI^  j-,4.9 

WAl„ 


Z»Al^.y 


iG  As,, 


‘•■'..■''a 


Al  -  Ti 

CrAs,±* 

V,  „  |8j 

1  '  | 

cvs±. 

X  [«J 

1  [2a| 

As  —  C 11 

Al  — 0 

Cn3±;tAs 

VIII  [6,180] 

II  i 262.  382] 

(iiCKyccnii’iiiiufi 

AO.MrilUIITJ 

1  [262. 382] 

Cu3±;cAs 

IX  [6,  1 80  j 

VIII  |Vi3] 

(AOMCUIOIT) 

X  [262,  382] 

Cll3ixAs 

(n.TbroflOiiUT) 

I  [6,  180] 

Al  -  V 

CusAs2 

X  [8] 

1  [28] 

As  —  Fp 

Al  -  W 

Ff  As 

V,  it  1 8,  8] 

X  [2!'l 

Fc|  „As  X  |3] 

X  |2'.l| 

FcAs  (t;)  V,  .i  [3,8] 

x  [2'.>i 

IX  [2’,| 

1-YA.s, 

VI  |S] 

X  |2'.I| 

As  —  Ga 

X  [26] 

(m,A'i±x 

V,  h  |3] 

Al  —  Zr 

As  — ,  (j  <* 

1  |7,  25[ 

GoAs 

x  '  in;: 

A  m  —  8 

VIII  [266] 

GoAj^ 

X  [16. 

As  —  Tn 

As  —  An 

X  |2766| 

I,lA*lfX 

v.  ..  ca 

As  -  »ii 

X  [B] 

/Vs  -  Ca. 


lrAsx±x 


AS  —  lr 
X 

As  K 


Cr  . „  As 


X 

m 

KaA, 

V,  6 

[321 

K  A>.,  L.  . 

X 

hi 

As- 

■  O) 

-  X  A 

v, 

a  [8,  8] 

As  La 

X 

W 

L.aA.tj.j.j 

V,  » 

M 

As  - 

-  Ce 

As  Li 

V. 

»  [■’■! 

I,aA, 

V,  6 

|32j 

As  - 

—  Co 

As  M<{ 

X 

l»l 

GO 

X 

hi 

MK3As,, 

Y,  o 

X 

[K| 

V, 

,i  [3.8] 

As  —  Ma 

VI 

[130] 

Mii,  .A, 

nr 

[453,  232] 

VI 

[l.Oon] 

•|xjr 

<1  V  1  As  (fi. 

B 

[8,  232,  45.T 

As  - 

-Cr 

•'l»aAsa±x 

P53] 

V, 

X 

ii  [30] 

[30] 

Mil  As 

p?53,  4 56, 3 
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Bi  —  Ni 

13 

Bi  (?)  V.  u  |.S] 

HiBij 

X  [8] 

iii  —  l*b 
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SrBt, 

Bi  —  Sr 

X 

[5141 

B:7Te3  , 

Bi  -  Te 

IX 

1278] 

V,6 
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-N 

Fc,i^,MN  («")  V,  n  [471 ,  241] 


d  Fc4N 

(Y')  V,  u 

1,  133,  253,i,l 
471  J 

5-FCjN 

(«)  V,  6 

519  ,  241,  156,1 
133,  471  J 

F0j  N 

(0  V,  6 

133,  471,  519] 
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FT] 


Hbfe:±x 

Fc  -  Nb 

11  [63] 

3-FeNij 

Fc  -  Ni 

I  ]216,  8j 

fc**1. 

Fo  —  1’ 

IX  [82] 

^txl’ 

V,  6  [2,  332] 

FeP1±I 

V,  a  [3] 

FePJiA. 

VI  [3J 

Fc*’2,«-ri,0 

X  [153] 

Pcl'dl±x 

Fc  —  Pd 

I  [G] 

a-FcI’dj 

I  |6,  438] 

a-FcPt 

Fc  —  l’t 

III  [2,  325] 

Rt:Fc3±I  (c) 

Fc  —  Kc 

X  [83] 

RcKc3±i  H) 

X  [83] 

ReI"o3+x  (?) 

X  [83] 

a-Fcs 

Fc-S 

V,  a  [8,  326] 

IX  [524] 

(imppoTim) 

l-cS3 

VI  [8,  1] 

(impiiT) 

i-cS2 

VI  [8,  1] 

(MilJ)l>Q311T) 

Fc—  Sb 

Fcj.38->1 

>08Sb(c) 

V,  a 

[8,  326,  323] 

I  eSh2 

(0 

VI 

[8,  323] 

Fc  —  Sc 

*  C^Cl±X 

(«) 

V,  n 

l«l 

d-FeSe 

HP) 

V,  a 

[8,  253a] 

FcSc2±x 

VI 

[6] 

Fc-Si 

'V1 

<») 

V,  n 

[84] 

FcSiv 

(“"] 

l  X 

[274] 

1V6Si3 

Hi) 

v,  6 

[230] 

I'i'M 

(*) 

V,  u 

(2,  956] 

3,1 

IX 

[1,  341,  454] 

Fc  —  Sn 

Fe3Sn 

(K) 

I  [270,  203) 

‘•'C3Sn2 

(P') 

IX  [ 270) 

1  °J,27Sn 

<Y) 

V,  a  |270) 

FeSn 

(P) 

VIII  [270] 

FcSna 

VI  [270,  45) 

Fc  -  Ta 

TflFe2±x 

11  [65] 

Fc  —  Tc 

5-FeTc 

V,  a  [8  ,  253a] 

FeTe2±x 

VI  [6] 

Fc —  Hi 

Th,Fc, 

X  [520] 

ThFe3 

X  [520] 

TbFe# 

II  [520] 

Tb3Fcl7 

X  [520] 

Fo-Ti 

Ti2±*F° 

IX  [185] 

Tifc,±, 

lj/  [185,  465] 

T*  Fe2±x 

II  [65] 

Fa  —  U 

U,Fe 

VI  [289,  357, 

UFe2 

II  [289,  357, 

Fo- V 

VF°1±x  ( 

*) 

IX  [239,  8] 

Fo-W 

W«Fc7±* 

(0 

11  [3] 

WFe2±X 

(0 

II  [40,  3] 

WFe3±* 

>X  [2] 

Fc  —  Zn 

1  (I ) 

IV  [86J 

l'C^n7,3->9,0  ^) 

X  [86] 

*eZn«,7-*n,6 

IX  [86,  87] 

FcZiijj^jj  (£) 

IX  [86,  88] 

Fc  —  Zr 

ZrFc2±x 

II  165] 

ZrF«2,85 

I!  [65] 

G  a  —  La 

UGa2;tx 

VI  [61] 

Go  — » Li 

U3fxGa 

X  [218] 

LiGni±.v 

III  w 

382] 

382] 
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Ga  — 

Mg 

Ga 

-Te 

Mg4Gna 

IX 

[89,  90,  496] 

X 

V, 

Mg3Ga 

IX 

[SO,  90] 

Gale 

GoaTc. 

|8] 

a  [282,  8) 

MgGa 

X 

[89,  90] 

MgGaa 

X  ' 

[90] 

Ga 

-Ti 

Ga- 

■N 

T‘Gn3±x 

I 

[186] 

GaNi±* 

V,  6 

(6) 

Ga 

-It 

^‘i,7aGa 

Ga- 

Ni 

ZrGa3.{x 

I 

[186] 

(8)  I 

[35,  467] 

^‘l,78-M,U 

pa  (Y)  V,  a 

-  [35,  467] 

ca¬ 

-Mn 

NiJ.UCa 

(r')  V,  i 

i  (35,  467] 

GdM»2±J( 

ll 

[515  ,  504] 

f)-NiGn 

(3)  iv 

[467,  35] 

NiaGo3 

•  (3')  IV 

[35,  467] 

Gd 

—  N 

NiGa4±x 

(c)  VI 

Gn- 

[295,  35,  467 J  . 

GdNi±x 

v, 

«  [220] 

P 

GaP1±* 

V,  D 

18] 

Gd 

-Ni 

Ga  — 

Pd 

GdNis±x 

Gd2S3±* 

II 

[153] 

PJ3±xGa 

pd2±.xGa 

PdGn1±JC 

X 

X 

V,  n 

[35] 

[35] 

[35] 

Gd-S  * 

VIII  [297] 

pdaGa7±x 

VI 

[35,  295] 

Gc  ■ 

-Ir 

Ga  — 

Pr 

IrGe 

V, 

a  [193] 

Pr3Ga 

X 

[267] 

Ir3Ge7±x 

VI 

[295] 

pr3Ga3 

[267] 

PrGu 

X 

[267] 

Ge 

-K 

PrGu,3 

VI 

[267] 

^Gei±* 

X 

[219]  . 

Ga- 

Pt 

KOo4±x 

X 

[219] 

^G^x 

V,  a 

[35] 

Go- 

-Mg 

pl2Ca3;tJC 

IV 

(35] 

Mg2Ge 

V, 

D  [8] 

PlCa2-tx 

V,  a 

[26,  35] 

pl3Ga7±x 

VI 

[35,  295] 

Ge- 

-Mn 

Ga  — 

C 

Mn3,J4Ge 

I 

[304  J 

o 

MnsGea(Buc.  t) 

v, 

a  [304] 

Gi'ijS 

X 

18] 

Mn£Gea(un3.  t) 

v, 

a  [304] 

C.aS 

X 

|SJ 

•'^nj,85->i,ooGe 

V, 

a  [304] 

Ga  —  Sb 

Mn3Goa 

X 

[304] 

CaSl)J±x 

V,  a 

(8] 

Ge- 

-  Mo 

Ga  —  Sc 

MoGex 

X 

[152] 

GnaSo 

X 

181 

Gc- 

-Nn 

GaSo 

X 

18] 

GV'S 

V,  u 

[282,  8] 

NaCc,±x 

X 

(219] 
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Ge  —  \V 


Gc  —  Nb 


111 

(152) 

Gc- 

-Ni 

Nijx^Ge 

1 

(402] 

3-NijCo 

v, 

a  [178,  275] 

fliCe 

v, 

n  [295] 

Gc- 

-Os 

OsT"^f.v 

IX 

[152] 

Gc- 

-r 

Gel' 

X 

(160] 

Gc- 

-Pd 

W1±*Ce 

X 

[193] 

N,t*Ge, 

X 

[193] 

I'djGc 

X 

(193] 

|'d  Go 

V,  n 

[-03] 

Gc- 

-I*t 

I'lj^j.Ge 

X 

(193] 

1’tGo 

V,  o 

(193] 

l,t.Ge3 

X 

[193]  . 

Go- 

Rh 

HLGCj^j. 

X 

(219] 

llbCei±i 

X 

[219] 

Ge- 

Ru 

lluGe2+I 

IX 

(152] 

Go  - 

-S 

^c^l±x 

V.  n 

(2] 

Gc- 

Sc 

GcScj±x 

IX 

[91] 

Co¬ 

Ta 

TaGc2;rX 

in 

[152] 

Gc- 

To 

o-GeTc 

V,  1] 

i  [468,  91] 

Gc  — 

Ti 

^*5GC3±x 

V,  6 

(507] 

TiG°2±x 

III 

(152] 

Go¬ 

V 

Va±xGe 

ld 

(152] 

WGt,  ' 

X  [152] 

Ge  —  Zr 

ZrC<?2fx 

VII  [152] 

II  -  Nb 

NI,l.»±*n 

IX  [58] 

n-Ni 

Nia±*H 

V,  6  [59] 

11 -Pd 

^4±XII 

X  [92] 

IX  [59,  133] 

U-Tn 

Taj  txH 

(W 

V,  6  [2] 

Tol,28-*l,UH 

(y) 

IX  [2,  58] 

/ 

ir-  ti» 

ThH2±, 

V,  n  [450J 

ThII3±X 

IX  [450] 

II -Ti 

3-TiH  (?) 

V,  a  [59,  2] 

1I-U 

Ull3J-x 

VIII  [464,  285] 

II -Zr 

Zr4±xH 

m 

V,  a 

[2] 

Zr2±x^ 

(Y) 

V,  6  ‘ 

(2) 

Zrfl,±* 

(8) 

V,  D 

[2] 

ZrII2±x 

(O 

V,  n 

HI 

[450] 

-N 

”fN,±* 

X 

Hg 

(8) 

-K 

KHg 

X 

(8) 

KHga 

X 

(8) 

KHg, 

X 

[8] 

KHg* 

X 

(8) 

KHge 

X 

Hg- 

[8] 

-  La 

Lai,8i±x 

;n 

[408] 

I-aIIg4±x 

X 

W 
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ng- 

Li 

l-i.llg 

X 

[8,  313] 

LijUg 

V,  B 

[93,  8) 

LiaIIg 

X 

[81 

a-Lillg 

Hi 

[81 

Lillgj 

X 

[81 

Ling, 

I 

[93,  8] 

Hg~ 

Mg 

Mgjllg 

( 

[187,  159] 

Mg»Hga 

(Y) 

X 

[159] 

Mgjlig 

(8) 

X 

[159| 

Mg6»g3 

(0 

V,  6 

[187,  159] 

MgHg 

K> 

III 

[2,  159] 

MgUgo 

to) 

iii 

[15V] 

ng  —  Mn 


MMllg2±x 

X 

[81 

IIg“ 

Na 

Nn,Hg 

X 

[81 

N\iiga 

X 

[8] 

Nn3IIgj 

X 

[81 

NoHg 

X 

[81 

Nn-Ugg 

X 

[81 

NnHga 

X 

(81 

NnHg4 

X 

[81 

Ilg-r 

Nd 

NdIIg,±I 

ill 

[408] 

NdHg4±x 

X 

[81 

Ilg- 

-Ni 

Ni»ga±* 

IX 

[133| 

ng- 

-Pd 

PdIIir1±x 

i 

[526,  228] 

Hg- 

-Pr 

Prl,Kl±x 

III 

[408] 

•fYllg4±.x 

X 

[8! 

Hg-n 

ws±»Hs 

(?) 

X 

(941 

Ptz-txIIg 

(Y) 

X 

[94] 

Pl,igl±* 

(8) 

X 

[94]  ■ 

ng- 

-Rb 

m»7ngs 

X 

[81 

nb,ng4 

X 

[81 

llbllg. 

X 

[81 

m>2ng7 

X 

[81 

X 

(8] 

nbjllg. 

X 

[8) 

Hbllg, 

X 

■  [8] 

nbiig9 

X 

[8) 

Ilg- 

Sb 

iig3sl,2±x 

X 

[81 

ng  — : 

Se 

HgScl±JC 

V,  n 

181 

Hg- 

Sn 

HgSn10±x 

IX 

[134] 

"gSlW2« 

IX 

1134] 

Hg- 

Sr 

SrH8i2±aj^ 

X 

18] 

Hg- 

Tc  * 

HgTe1±I 

V,  B 

[8] 

Hg 

T1 

Hg4,o^2,STl 

(Y) 

IX 

[3,  4,  8, 
L343 

ng’L't-v* 

IX 

[31 

Hg- 

U 

UIIg2±x 

VI 

[262] 

UHga±, 

I 

[262] 

uiig4±x 

IX 

[262] 

Ug- 

Zn 

i  (M 

I 

[8] 

IIgZn2  3_^.3> 

0  (V)  I 

[8,  133] 

lo¬ 

-Li 

3-LiIn 

ll! 

[313] 

In  — 

■Mg 

(a.iu 

IX 

F89,  427] 

Mg2±xln 

(P2) 

IX 

l89,  427] 

d-MpIii 

I 

[89,  427] 

Mgln,_x 

I 

[89J 

Iu- 

-Mn 

Mu.  In 

IX 

[381] 
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FTD-TT- 


In  — 

N 

,n2Tc3 

V, 

a  (268, 

8| 

l"Nl±x 

V,  6 

(G] 

JnTe3 

X 

[8] 

In- 

Na 

Ir- 

-  P 

III 

18] 

lr2±xP 

V, 

a  [97] 

1n- 

Ni 

*rP2±x 

•  X 

[160] 

Nijl" 

(Y) 

I 

135] 

Ir- 

-l>b 

i/NUn 

(?) 

V,  a 

[35,  2',  9] 

IrPbJ+.v 

v, 

a  [ 102] 

tf-Niln 

(«) 

IV 

[35,  376] 

Ni  In 

(«) 

VIII 

(35,  7S] 

)r- 

-S 

N‘2ln3 

(S') 

IV 

[35] 

,r3S3:i:v 

X 

I*1] 

''‘l0^n27±* 

M 

VI 

[376,  35] 

iri*2±x 

X 

[5] 

In  — 

1* 

^r3^8±x 

X 

[5] 

f'lPl±X 

V,  D 

[31] 

Ir- 

-Sc 

In  — 

I’b 

,rSC3±x 

X 

[292] 

l",.7-*J,0Pb 

IX 

[96] 

Ir- 

-Si 

In  — 

Pd 

'ri,6±X^ 

X 

[393] 

Pd3±jn 

(?) 

I 

[35] 

IrsSia±x  . 

X 

[393] 

Pd2±IIn 

(Y) 

X 

[35] 

™l±x 

X 

[393] 

I'dln1±x 

IV 

[35[ 

Ir»Si*±* 

X 

[393] 

pd>3±x 

IV 

[35] 

IrSl.±* 

X 

[393] 

Pdln3:Px 

VI 

[35] 

Ir- 

-Sn 

In  — 

Pt 

IrSn1±x 

V, 

a  [195] 

PVn3+X 

IV 

[35]  . 

IrSna 

V, 

b  [270] 

™»2±x 

V,  D 

[26] 

Ir,Sn7 

VI 

[270] 

Pt3In7±X 

VI 

[295] 

Ir- 

-Tc  ' 

In  — 

S 

*r'PcJ±* 

X 

[292] 

X 

[8] 

-  Zr 

Ir- 

In- 

Sb 

Zt\t2±x 

II 

[75] 

InSb 

V,  r 

»  [8] 

K- 

-Na 

In- 

■So 

426] 

KNa. 

II 

[172, 

ln2±xSe 

X 

[8] 

2 

In'S°i±* 

X 

[8] 

K- 

-  Pb 

In2Sc3±* 

X 

[8] 

K3±IPb 

X 

IS] 

In- 

•  So 

KPbxi-x 

X 

[8] 

'"3±XSn 

l,lS,,4±* 

(?) 

(Y) 

IX 

IX 

[370,  214] 
[370,  214] 

KPba±x 

KPb4±, 

X 

X 

[8] 

[8] 

In- 

-To 

K- 

-Sb 

In2Tc 

X 

(8] 

K8Sb 

V, 

6  [32, 

8] 

InTo 

X 

[8] 

KSb 

X 

[81 
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Iv  - 

Si 

La- 

-  Sn 

lvSll±x 

X 

|21»] 

LaaSn 

X 

[108] 

KSi«±* 

X 

I219J 

La2Sn3 

X 

[168] 

K  - 

Sn 

LaSn3 

I 

[3,  1G8] 

K2Sh 

X 

l«l 

La  - 

-  T1 

KSn 

X 

I8J 

LnaTl 

X 

-8] 

KSna 

X 

18] 

Ln'l'l 

IX 

[9,  8] 

KSn, 

X 

18] 

LnTI3 

I 

[3,  8| 

Iv- 

T1 

Ln  — 

Zn 

KTI 

III 

(8] 

l-,Z,l|±x 

III 

[8] 

K  — 

Zn 

Ij,Zn*±* 

11 

[ISO] 

KZi‘h 

LnZn... 

(8)  X 

[235] 

II 

102,  S] 

LaZnJOi0_>Uj(t)  X 

[235] 

Ln  — 

Mg 

Li¬ 

Mg 

La4MR 

LaMg 

X 

III 

[168,  31 1 J 
[168,  189,  311] 

LiMgj^a 

ly)  X 

[8] 

I-oMga 

II 

(155,  311] 

Li- 

Pb 

3-LoMg, 

v, 

u  [3,  168,  311] 

Li.Pb  X  X 

LaMg, 

X 

[168,  311] 

Li,Pb, 

X 

l*l 

Li.oPb,  (y)  VIII 

[7] 

La  — 

N 

Li.Pb, 

X 

[8] 

V,  D 

[27Cu] 

LiPb  (p*)  III 

|160,  383,  ,8] 

LiPb  (P)  X 

[383] 

La  — 

Ni 

I.ii;|Ni 

X 

[196| 

Li- 

Sb 

I.aNi 

X 

[196| 

Li,Sb  (a)  V,  6 

[32] 

LaNi,, 

11 

[196] 

Li.Sb  (P)  V,  d 

[32] 

LnNi* 

X 

[196] 

Li- 

Si 

LnNi, 

■* 

X 

1196] 

Li3±xSi 

X 

[ 1 356] 

LaNi. 

0 

II 

[189,  196] 

Li- 

Sn 

La  — 

P 

Li.Sn 

X 

[ «] 

La]\±X 

V,  n 

(276  a] 

Li,Sn, 

X 

[«] 

Li  .Sn, 

X 

w 

La— Pb 

X 

ra 

U.Pb 

5C 

C168J 

LiSn 

X 

CSa 

LaPb 

X 

[168J 

Li  Stt* 

X 

arj 

ur-b3 

I 

[3,  168] 

Li  —  T1 

La  —  Sb 

Li4l  1 

X 

[8] 

LaSb,^ 

V,  a 

[5] 

Li,Tl 

IJ.TI, 

X 

X 

[8] 

i«: 

Ln  —  So 

Li,Tl 

X 

|8) 

LnSl!2±x 

X 

(293) 

LiTI 

III 

Li  —  Zn 

]133,  8] 

La  —  Si 

LaSi2+x 

O-LiZn  (8")  III 

[8] 

VI 

[360.0361] 

LiZn^  ^ — >2,0 

(S')  X 

[8] 
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FTD' 


Mu  -  Nb 


Li^i-va 

LiZnx 

(3) 

X 

X 

l«l 

i«l 

L'tojJhW 

(Y') 

(Y) 

X 

X 

(98, 

[8] 

8J 

LiZn^+ii 

O') 

I 

(98, 

8] 

LiZn^m 

(W 

X 

[8] 

Mg  — Ni 


KbM"a±*  »  165] 

Mn  —  Ni 


d-MnNi 

d-.MiuNi 


MuN'i 


3±* 


0“*) 

(S') 


in 

i  ’ 
i 


[/i63,  371) 

463,  371) 

8,  132,  337,-) 
338,  371  J 


NiaM* 

11 

(8) 

NiMgx 

VI 

(314,  8) 

Mg- 

Pb 

Mix Pl» 

V,  D 

[8,  17/.,  396) 

Mg- 

Pr 

P>*Mg 

X 

(168) 

PrNg 

III 

[168,  189) 

P*g> 

V,  D 

[3,  168] 

fVMu. 

X 

[168] 

Mg- 

Sb 

MgiSb, 

(<*)  V,  n 

(3) 

MgjSb, 

m  X 

[8] 

Mg- 

Si 

MgiSi 

V,  n 

[8,  439] 

Mg- 

Sn 

Mg,Sn 

V,  n 

(8,  17/.,  396] 

Mg- 

Sr 

Sr.Ug 

III 

(189) 

SrMgj 

II 

(172,  202] 

X 

[202] 

Sr  Mr, 

X 

[202] 

Mg- 

T1 

Ms'.Tl, 

IX 

[89,  8] 

Mgjl 

IX 

[89,  8] 

MifTI 

III 

[89,  8,  133] 

Mg  — 

Zu 

(0)  II 

[298,  21,  99] 

u-ZiuMg 

to)  n 

-  [1,  21,  475] 

X 

[209,  475] 

d-Zn.Mg 

«)  ii 

[3,  21,  475] 

•2,61  (*)  X 

[21,  209,  475] 

Mn  —  N 

•  '-Mn  N 
■1 

(0  V,  D 

[133,  2534,  436] 

(«)  v,  I. 

[133] 

•'-MiyN 

<0  v,  G 

[133,  436] 

Mn 

3  2  1  I 

to)  V,  n 

[133,  436] 

Mn  —  P 


m„3p 

IX 

[82,  305] 

Mn2P 

V,  6 

[82,  305] 

>"'ap2 

X 

[305] 

MnP 

V,  a 

(3,  S2,  305] 

MnP3 

X 

[100] 

Mn  - 

-Pd 

MnPd0>gi-->3 ,18  to)  IX 

[101,  346,  437] 

MiiPclj  «,#  (t[)  IX 

[101,  437] 

m,.»7 

-Pt 

Mn4fJCPl 

X  * 

[136]  - 

MnPt1±x 

X 

[136] 

MnPt8fx 

X 

[136] 

Mn  — 

S 

MnSa±* 

VI 

[8] 

Mn  — 

Sb 

9-MnaSb 

(S)  V,  D 

[102,  8]  • 

MnU7->l.l*Sb(t)  V>  fl 

[275] 

Mr.  — 

Sc 

MnSOj^jj 

VI 

[213] 

Mn  — 

Si 

Mn,+xs> 

III 

[103]  • 

MnjSi8  j  j. 

V,  6 

[103] 

MnSi 

(*)  V,  a 

[3,  8] 

MnSia±x 

hr)  IX 

[8] 

Mn  — 

Sn 

Mn3,i^3,lSn  (P')  1 

[270], 

(Y  )  V,  fl 

[270] 

MnSna 

(S)  VI 

[270] 

Mn  — 

To 

ThMii2  t  x 

II 

[65] 
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Mn  —  Tc 


MnTel±x 

V,  a 

[8] 

MnTcJ+je 

VI 

[8] 

Mn  — 

Th 

ThMna 

II 

(520] 

ThaMnsa 

VIII 

[520] 

ThMnja 

VIII 

(520] 

Mn- 

Ti 

T>a+«Mn 

IX 

[1.85] 

TiMr»a  rJf 

II 

(651 

Mn  — 

U 

UaMn 

VI 

[289,  35/i] 

UMna 

II 

[289,  351] 

Mn- 

■  V 

^3.8->l,G^n 

X 

[101] 

VMnI+Jf 

IX 

[368,  101) 

VMn1+x 

IX 

[101] 

VM»3tl 

IX 

[368] 

Mn- 

*  Zn 

^1.88->l,36^n  W 

III 

[303] 

MnZno7_>7i3  (0 

IV 

[303] 

Mn7'na,«->3.o  (<x) 

I 

[132] 

MnZn4,l->6.»  (r) 

IV 

[132] 

^nZniO,8->ll,5  (*) 

X 

(1321 

^nZniO,8->lJ.6  ^1‘ 

1  IX 

[132]  • 

(0 

IX 

[132,  192] 

Mu¬ 

-Zr 

ZrMn2  U]c 

ll 

[65] 

Mo- 

-N 

’^°2, 70— >2,33^*  ^ 

V,  n 

[133,  8] 

12— >1,85^  (7) 

V,  11 

[217] 

M?Nj .  x  (8) 

VIII 

[8] 

Mo- 

-Ni 

MoNi 

X 

[105] 

MoNi, 

I 

[105] 

d-MoNi4  (fi) 

1 

[106,  2536,  105) 

Mo- 

P 

Mo3:xP 

IX 

[157]  ' 

■'»0P,rx 

X 

[157] 

MoP2+i 

X 

[157] 

MoSa,, 


Mo3Si 

Mo3Si3 


N1o2x*T° 

N,02TC3.-t* 

MoTe3 .  r 


NbJixN 


Ta1±*N 


Mo  -  S 


VII 

(1) 

Mo 

—  Sc 

VII 

[113a] 

Mo 

—  Si 

III 

[356,  138] 

X 

[108] 

X 

[118] 

III 

[1,  198] 

Mo- 

-To 

X 

[201] 

X 

(20'.] 

VII 

[113a] 

Mo 

-Zr 

II 

[165] 

N- 

-Nb 

V, 

6  [2lfl] 

V, 

u  [58] 

N  — 

Nd 

V, 

n  [5] 

N  — 

Ni 

V, 

6  [156,  366] 

N 

-Np 

V, 

»  [290] 

N- 

•Pr 

V, 

d  [276b] 

N- 

-Pu 

V,  li  [290] 

N-Rc 
V,  u  [518] 

N  —  Sc 
V.  b  [lj 

N  -Ta 

X  [107] 

V,  6  [8,  107] 
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r' 


N  -  Th 

Nn,Tl 

X  [110] 

nnl+x 

7h3N4"v 

V,  H 

[222] 

3-NaTl 

III  [3,8,110] 

X 

[8] 

NaTlj 

X  [110] 

7h2^tx 

v,  n 

[290] 

Na  —  Zn 

N  —  Ti 

NnZnia:* 

II  [6,  62,  521] 

TiN1±x 

V,  u 

[59] 

Nb  -  Ni 

N  —  U 

NbNia 

1  [111,  151] 

UN 

V.  « 

[223] 

Nb  -  P 

3-U,N3-  U.N'j 

V,  D 

[223] 

N  —  V 

KhPl±x 

X  [176] 

v,h5,3n  (?) 

v,  0 

1284] 

™p2±x 

X  [176] 

a-V.N  (Y) 

V,  1. 

[281,  8] 

Nb  -  S 

N—  W 

Nb2-riS 

X  [6] 

w.\1±x 

V,  a 

N  —  Zr 

[217] 

X  [6] 

Nb  —  Si 

7-r-\±* 

V,  a 

Na-P 

I8J 

NbSi2il 

"'■/  [$•] 

Nd  — P 

•NV’ 

V,  6 

[32]  ■ 

MPli-x 

V,  a  [5] 

Na  —  Pb 

Nd  —  S 

5-Nn  Pb 

JO  4 

VIII 

[108] 

VIII  [297] 

Na2,o^ajpb 

(S)  X 

(109,  8] 

NfljPb 

X 

[109] 

Nd  -  Sb 

9-NaPb 

(Y)  VI 

[516,  109,  8] 

NdSbj  j  x 

V,  n  [5] 

,N,aPbl. 85-^2, 81 

(P)  I 

P249,  333] 

L3Vi,  109  J 

Nd  — So 

Na  —  Sb 

Nd.S«i±« 

X  [293] 

.\a3bb 

v,  0 

[32,  [8] 

NdSe,,* 

X  [293] 

NaSb 

IX 

(8] 

Nd  -  Si 

Na  —  Si 

NdSi,^ 

VI  [360] 

Na*'i,x 

X 

[219] 

NaSi4,* 

X 

[198] 

Ni  — P 

Na  —  Sn 

Ni,.,!’ 

IX  [112] 

Ni8P2,x 

X  [112] 

N»u&hi 

IX 

[108] 

N‘,  P3fx 

IX  [112] 

>\a2Sn 

X 

[8] 

Ni2+xp 

V,  u  [112] 

AVna 

X 

[8] 

Ni«P5:x 

X  [113] 

iNaSn 

X 

18] 

NiP3ix 

X  [113] 

NaSi>2 

X 

(8] 

■'l*P3  r  x 

X.  [1131 

Na  —  Tl 

Ni  -  Pd 

Nn.Tl 

0 

X 

[HO) 

PdiSi3±x 

I  [253a] 
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Ni  —  l’r 


l*r.,Ni 

X 

[196) 

IVNi 

X 

(196) 

1’rNi., 

II 

(196) 

PrNi'3 

X 

[196] 

PrN  i  4 

X 

[196) 

PrXi, 

II 

Ni  — PI 

[196] 

I,lKi.±* 

X 

[6,  400 1 

X 

Ni  — S 

['•00) 

t  x 

VIII 

(6,  226] 

V.  .x 

IX 

[926) 

Vcf* 

X 

1226] 

V,  a 

[2,  ll'.,  226) 

•NiSi+x  (Y) 

VII 

[11/.,  226] 

Ni3S4 

V,  D 

[226] 

NiS3-X 

VI 

Ni  —  Sb 

[1,  226) 

Ni13Sb*f* 

(S) 

IX 

[55] 

•',i.\j8-*3,32^b  (P) 

IX 

[55] 

a-NiSb 

(Y) 

V,  n 

[327,  8] 

NiSb, 

(«) 

VI 

N  i  —  So 

[55] 

N i SCi .  x 

(?) 

V,  a 

[114] 

N'iSci+* 

(Y) 

VII 

[114] 

NiSla,* 

VI 

[8] 

Xi  —  St 


•V* 

(3.) 

I 

[115, 

148,-1 

403, 

512  J 

V‘3 

(Y.) 

IX 

I 

512, 

115] 

Ni„>i 

(#> 

V, 

a 

[501 , 

'.02,-1 

L 115, 

512  J 

Ni.Si 

(8) 

V, 

n 

[501, 

512) 

V‘* 

<*) 

IX 

[512, 

1 1 5 ) 

Ni^i 

(A) 

V. 

n 

[444, 

512) 

Ni>i, 

(C) 

V, 

u  [295. 

512) 

Ni  — 

Sn 

V" 

(3) 

1 

1 270, 

116) 

Ni  mi 

(?') 

I 

[116] 

Ni' 

1  ,  J  I  * 

1,30S“ 

(Y) 

V, 

0 

[270, 

116,  ; 

I.MSn 

(Y') 

V, 

0 

(270) 

Nibn, 

r  *  jc 

(») 

X 

[270] 

Ni  ''ii 

(8) 

V, 

a 

[194, 

1  10.7 

J  4 

L 161 , 

270  J 

Ni  —  Ta 

T»,Ni2j.*  x  [2-1 

<>-TaNi3  I  |161) 

Xi  -  Tc 

d-NiTc— NiTPj  V,  a  1326,67) 


Ni  -  Th 


'I  h- N  i  (n;ni  Th.Ni)  X 

[520,  220] 

TIiNi 

X 

(520,  229] 

ThNi  (n/iu  Tli.Ni,)  VI 

[520,  229 1 

ThNi, 

II 

)26l,  520,  2.. 

Th.Ni,  ?  (h/ui  n  hNi#)  X 

[520,  229) 

Ni-Ti 

1  i2  .  XN  i 

IX 

1 3.88 ,  185.  455 

TiNiir* 

III 

| 388 ,  185] 

TiN*3 

1 

| 388 ,  7) 

Ni  -  U 

flfl 

1 289 1 

UNi1+x 

X 

1 289 )  " 

UNia+x 

II 

[289] 

II 

[289] 

Ni  -  V 

^  1 , 8s— >1,22^ 1 

IX 

(368,  451) 

VNi.,  ix  ( S ) 

IX 

[525] 

VKi 3IX  (0) 

IX 

[525] 

Ni  —  W 

"'V* 

X 

[374]  * 

"’>V* 

I 

[245,  253.', , 

1  |U, 

N  i  —  Zn 

ri- NiZll 

(3)  HI 

[118] 

rf-NiZn 

O')  I 

[362,  118] 

•NiZn2,3^5,7 

(D  iv 

[118,  249, 

i^’n3,0— V3.8 

(r.)  x 

[118] 

Xi^n^-^io 

(8)  IX 

[118,  181] 

Np—  I* 

*PS»V* 

VIII 

[603] 

N  p  —  S 

XP2^3  |  i 

VII 

[252] 

Np  —  Si 

NPS*l;X 

VI 

1*268] 
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TV 


Ob-P 

X 

[119] 

0^2±x 

Os-S 

VI 

18] 

OsSCj  x 

Os  —  So 

VI 

18] 

Os,™3Z 

Os  —  Si 

IX 

(303) 

IX 

(152, 

Os'J'c,  x 

Os  —  To 

VI 

[8] 

1  i0:ii  1  X 

Os  -  Ti 

III 

1185] 

Os  —  Zr 

11 

[75] 

l'b3Pai  X 

P  -  I’b 

X 

18] 

1  (?) 

P  -  Pd 

X 

W 

i'W* 

(Y) 

X 

('•] 

'Va 

(8) 

X 

14] 

I’til’g 

X 

K*J 

I*  -  I'r 

PrP,  ,  V,  o  [27Cu] 

P—  Pt 


X 

|3| 

PU'j 

VI 

13] 

P  -  Re 

^L'i  .  a.*’ 

X 

18] 

J1-'l,l  ;  x 

X 

18] 

»J2  x 

X 

IS) 

it0l’3;x 

X 

[8] 

p  -  nh 

III.,  xv 

V,  D 

[97] 

HI.jI*4  :  x 

X 

[117| 

Uhl's  x 

X 

11171 

Hlil’as* 

X 

|117] 

Hu2ilP 

P  —  l(u 

X 

|H9] 

nu(Ji +x 

X 

|H9] 

huP2;X 

X 

1119] 

SV’o 

P  —  Sn 

X 

18] 

Sn3*4  * 

X 

|SJ 

^"I’a 

X 

18] 

TaPl;.v 

P  —  Tu 

X 

[107] 

'™\:x 

X 

1167] 

Tl'i,  44P 

P  —  Tb 

V,  u 

[120] 

^b3Pli-x 

VIII 

1120] 

^2±XP 

P  — Ti 

X 

(480] 

X  / 

(480] 

VPiT* 

P  —  O' 

V,  B 

[162] 

LJ‘4T* 

VIII 

1162) 

X 

1162] 

V:i  r  1  * 

P—  V 

X 

(I76| 

X 

1 170] 

VPH* 

X 

1 176] 

Vp 

1  3.  * 

X 

|176) 

W3,xlJ 

P  —  w 

IX 

11] 

wi’i-u 

V.  a 

1157] 

WP3lx 

X 

[157] 

Z".P. 

P  —  Z11 

V.  n 

13] 

T-rl’i .  x 

P—  Zr 

X 

[6] 

ZrP2 , x 

X 

[6] 

1^3  •  xl’b 

Pb  —  Pd 

I 

[195] 

l’d3l,b2.x 

V,  a 

[195] 

F’dPbj  x 

IX 

[195] 

PdPb,,'.  x 

VI 

[195] 

FTD-TT-63-1C18/1 


59 


1’b 

-  l’r 

Pr„p]> 

X 

Il««l 

PrPb 

X 

1 168) 

i*rPb3 

I 

(3,  I68J 

lb 

-  Pt 

P,3-fcxPb 

1 

[193] 

pipbi±* 

V, 

u  [195] 

PlPb4fI 

VI 

|454] 

Pb- 

-Rh 

H|'a+«PI» 

X 

[8] 

ltbPb2,x 

VI 

[«] 

Pb- 

-S 

phv. 

V, 

n  [3] 

Pb- 

-  Sc 

PbSej .  x 

V, 

*•  [8] 

Pb 

—  Sr 

SrPba:Je 

I 

PJ 

Pb- 

To 

d-PbTe 

(P)  V,  B  [8] 

Pb- 

Ti 

Ti4Pb 

I 

[313,  453] 

Pb  -  T] 


**3,0->l,JPb  (Y) 

IX 

[8,  342,  315 

Pb- 

-  U 

b  Pbl  '  X 

X 

[322] 

1  'V* 

X 

[522] 

I’d  - 

-S 

X 

[8| 

P^  x-8 

X 

[8] 

P',S.r« 

VIII 

[5] 

IMS., 

V 

2  *  i 

A 

1  '1 

Pd  - 

Sb 

Pd3:xSb  (3) 

X 

[8,  424] 

Pd2, 1— >1 ,5^b  (Y) 

X 

(8,  424] 

PiiSb 

V,  n 

[8,  4 24 J 

PdSbg 

VI 

[8  ,  424] 

Pd- 

Sc 

PdsPi:x 

X 

[8] 

PdS°2,x 

X 

[8] 

Pd  -  Si 


Pd2  •  x‘S* 

X 

(8,  393] 

Pd  Si 

V, 

a  (193, 

8,  39: 

Pd 

—  Sn 

PdjSn 

X 

[193, 

to 

O 

Pdl,78->J,Ji 

,Sn 

V, 

o  |270, 

195] 

PdS"H* 

V, 

n  [195] 

pdSnai, 

VI 

[295] 

pdsVx 

VI 

f  204  ] 

IM¬ 

—  To 

P«lTCj  f  x 

S', 

n  [S] 

lMTc2rx 

V, 

Q  ]8] 

Pd  - 

-Ti 

P*2  rxPd 

IX 

(1S5J 

W,. 

X 

[185] 

Tipd3 • x 

I 

[151] 

Pd  - 

-  Zn 

Pd2,a->j,9^n 

(P) 

III 

[508] 

PdJ.9Zl» 

(4) 

X 

[50C] 

6-PdZn 

(8) 

I 

[506,  362] 

^cZ,‘i.4->a.e 

0.) 

III 

[506] 

^  d^nj,60->j,5s(^>) 

X 

[506] 

P(JZn3,2->,,0 

<Yi> 

X 

[506] 

PdZ*W5,7 

(Y) 

IV 

[506] 

PdZni2-»n 

(ri) 

I 

[506] 

Pr- 

S 

Pr2S3  x 

VIII 

[297] 

1 

Pr  -  Sb 

PrSbi  x 

V,  u 

[3] 

Pr  —  So 

l>r'e: ,  jc  X  [293] 

Pr-Si 
VI  ( 360  j 


Pr  -  Sn 


Pr3Sn 

X  [168] 

Pr3Sn3 

X  [168] 

PrSn3 

I  [3,  1 1)8  J 

Pr  -  TI 

Pr3Tl 

X  [168] 
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FI 


Pril 

IX  (9,  168] 

Pr Tl, 

X  • |168J 

l’r  -  Zn 

III  ]5] 

i*l  —  s 

P^lirx 

v,  u  ]2j 

P**x 

V,  a  [8] 

I’t  —  Sb 

Pt4Sb 

x  |420] 

PtSb 

V,  a  [8,  420] 

Ptsi»2 

Vi  (1,  8,  420] 

l’t  —  Sc 

WSCif, 

X  •  IS] 

v,  a  ]8] 

I’t-Si 

X  (422] 

Pt^bi  (m/iu 

1>L3S*2  j  x) 

IX  (422,  393] 

P^l.5— >1  j*'1 

X  (393] 

Ptsi 

V,  (t  (193,  422] 

Pt-Su 

Pt^n 

I  F*72,  473] 

3-I’lSn 

V,  «  (270,  473] 

Pl2S,la 

V,  6  (242,  472,  473] 

PlSn3 

V.  «  (1 73,  270,  473| 

PlSn^ 

VI  (294,  474,  473] 

I’t  —  To 

V,  u  (133] 

V,  a  [1] 

I’t  —  Ti 

■I'W’1 

HI  (462] 

Tli±x?i 

IX  ( 1 86 1 

X  (186] 

T'Pt3±x 

1  ( 14SJ 

I’t  —  TI 

ptn 

VIII  (121,  8] 

I’t  — Zn 

Pt3±xZn 

I  •  [493] 

Pizv, 

I  (3911 

P,Z'Y* 

VI  |493] 

•VVi, 

IV  (8] 

PtZn8±x 

X  [493] 

I’t  -Zr 

ZfIVix 

1  1131] 

i‘u  — S 

PuS!3x 

V,  a  (2 52] 

^Pu3S< 

VIII  (2G9J 

l’u  -  Si 

PuSWx 

VI  [2C8J 

Itb-Si 

flbS‘u  X 

X  (219] 

RbSiaj* 

X  (219J 

He  -  s 

Re2S3  (  X 

X  18] 

RCS2+X 

V,  a  (8] 

R°.S7±x 

x  iyf 

Itc  —  Si 

ReSia  j  x 

HI  ( 352,  i; 

Ho  —  W 

W2R°3t* 

X  1 2] 

He  —  Zr 

ZrRci±x 

II  (76] 

Hh  -  S 

Hli  v 
a  a  r  ■* 

X  |21. , 

HI.  S,, 

2  3j  X 

X  [212] 

Rb  Y  hx 

vi  (1J 

RI,2S6iX 

X  (212 | 

Hit  —  Sb 

X  1 193] 

HhSb 

V,  a  (193J 

niisba 

X  j 1 93 J 

Hh  —  Sc 

Rh2S«.*r 

X  [292] 

Hh  -  Si 

RllI  |5+*Si 

X  [393] 

Rh3Si2  +  * 

X  (393J 

RI,SiJ±x 

X  (393) 
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RUSiaix)  S-Ta 


X  1393] 

iu3,i-*-i,o'v’ 

X 

[103] 

Rh-Sn 

^Q^l,0-»l,9 

X 

[163] 

Itlij ,  A.Sn 

X  [211] 

d-TaSa 

V,  a 

[6,  163,  -IM 

V,  a  [195,  211,  270] 

TqS3xx 

X 

[163] 

lll,sV* 

V,  u  [211,  270] 

S-Tc 

RhSnJ+Jt(Duc.  i)  '  VI  (270] 

fill Sna ,  x(uua.  t)  VI  [295,  270] 

^C2^7.fX 

X 

[/i69] 

RliSn, .  _ 

X  [211] 

S-Th 

nil  -  To 

^  b2,0-»3,3^ 

V,  D 

[122,  252] 

Rh2TeSrX 

X  [292] 

3-ThaSg 

VII 

[252,  122] 

Rh  —  Zn 

^b^l,70->l,78  , 

VIII 

[252] 

3-ThS2 

v,  a 

[252,  122,  477 

RlijZiijj^-j. 

IV  [8] 

S-Ti 

Ru  — S 

^ll^3±X 

VI  [8] 

TiS 

X 

X 

[123] 

[123] 

Ru  —  So 

yJX 

[123] 

n»Se3±x 

VI  [8] 

fl-TiS2 

*V,  a 

[123,  8]* 

TiSB 

X 

[123] 

Ru  —  Si 

S  —  Tl 

ltll3Si2  rx 

X  [393] 

IUli':i±x 

III  [393] 

TlaS 

V,  .0 

[7,  251,  395] 

C ft 

£  1 

H 

IX  [393] 

Tl  S 

13 

X 

[395] 

llu2Si3rx 

IX  [393] 

d-TlS 

VI 

[395] 

Hu'S±X 

IX  [152] 

S-U 

Ru  —  Sn 

U4^3±x 

v,  n 

[97,  164,  252] 

ltU8S,,7 

VI  [270] 

U2^3  fx 

VII 

[252,  164] 

Ru  — To  * 

us2±I 

X 

[164,  477] 

HuTOj .  x 

VI  [8] 

US3.|x 

X 

[164] 

Ru  — Ti 

S- V 

Tlfl“lJX 

III  [185] 

5- VS 

v,  a 

[163] 

Ru  —  Zr 

.  ^SI,2->1.6 

X 

[163] 

ZrH.., .  x 

II  [75] 

VS1±X 

X 

S—  w 

1163] 

S  —  Sb 

wsa 

VII 

[1,8,  2hh 

bb2S3±x 

VII  [3] 

S  —  Zr 

S  —  Sm 

'Sl,l2S3±x 

VIII  [297] 

X 

[124] 

• 

^r2,0->l,l^ 

X 

[124] 

S  —  Su 

ZrSl,2->l,6 

X 

[124] 

'MlSl±x 

V,  a  [3,  315] 

d-ZrS, 

2 

v,  a 

18,  124] 
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Sb  —  Sc 

X  [8] 

Sc-  y 

\  [293] 

5-nSb  (P) 

Sb  —  Su 

V,  u  |3j 

VJ,SOlT* 

Sc  -  Yb 

V,n  .  [109J 

Sb  -  Tc 

v.  r,  |2,  R| 

YW* 

Z,,Sclfx 

X  [293] 

Sc  •  Zn 

V.u  |«| 

T.4Sb 

Sb  — Ti 

I  '  (513.  453] 

VI  [453] 

-  Z*-Sei±x 

Sc  —  Zr 

V,  a  [8] 

VSb2;tJ; 

iib  -  V 

V 

VI  [453] 

SiiiSi., 

Si  —  Sim 

VI  [300] 

U,Sb,  (Y) 

Sb-Tl 

III  |3,  8,  348] 

SrSi,  X 

SrSi2  x 

Si  —  Sr 

x  [S| 

x  [8] 

Zn^b, 

Sb  -  Zn 

X  [8] 

Ta.  xSi 

Si  -  Ta  / 

X  [401] 

^*4^3 

•  X  [8] 

Ta.Si2+x 

X  [404] 

ZnSli 

VIII  [38,  8] 

Ta6Sl3fx 

X  [104] 

Sc  —  Sm 

TnSiJtx 

X  [352,  177] 

S"sSBj.I-* 

X  [293] 

Si-TI. 

Sc  —  Sn 

TliSi3 .  x 

VI  [177] 

SflSc 

X  [8] 

Si.-  Ti 

SnSOj 

X  [8] 

TiiSi3±x 

V,  o  |507,  44 i 

Sc  —  Ti 

TiSil±x 

x  I'-'.i] 

J-TiSc  —  TiSe3 

V,  a  [394] 

Ti^'i  i  x 

III  [7,  441] 

• 

Sc  —  TI 

'  r3rxsi 

Si  —  l 

1  1 208 1 

TI_.Sc 

X  |251,  395] 

'  J3N*2±X 

VI  [2081 

TlSc 

VI  [7,  251,  395] 

USil-t* 

VI  [20KJ 

X  [251] 

um2±i  («) 

VI  [208] 

Sc  -U 

USI3+X  (3) 

VI  [20.8] 

Ul^l  l-X 
^^e3ix 

x  [8] 

X  [8] 

Va±xSi 

VC  •  xsi 

Si  -  V 

III  [7] 

X  |S| 

Sc- V 

VSUx 

III  [352,  177, 

2-VSc  —  VSe3 

V,  n  [7,  32C] 

Si-NV 

Sc  -  W 

W3Si3 

X  [517,  404] 

IV&’, 

VII  [1 43a,  288] 

WSi2±x 

111  [1,  517 | 
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YSi 


■1±X 


Zr  .Si 
Zr2Si 
Zr3^i2 

Zr4Si3 

Zra^'s 

ZrSi 

ZrSi2 


Si  - 

Y 

Tc  - 

Ti 

X 

[0*1] 

t/-TiTc  -  TiTc2 

V,  u 

[30'.] 

Tc- 

Tl 

Si- 

V 

Zr 

I  V>71 

X 

[305, 

251] 

A 

[0-/  J 

TITc,  . 

X 

;:j‘j5, 

251] 

X 

[527[ 

1  *  1  ±.v 

X 

[527] 

Tc- 

■U 

X 

[527) 

Uj  xTc 

X 

[440, 

243  [ 

X 

[527] 

Tc- 

■  V 

X 

Vil 

[527] 

|12ti,  177,  527] 

VTe1:i.x 

V,  a 

W 

[394] 

Tc- 

Sn  —  Sr 

SrSn3  X  [S| 

SrSn5  X 

Sn  -Tc 

SnTc  V,  u  [81 

Sn  —  Ti 

Xi3± xSn  I  I™.  4«| 

Ti5Sn3+3C  V,  6  [507] 

Sn-U 


Ws±xTc 

X  [440] 

WTe2±I 

VII  [142,  143a] 

Tc- Yb 

T  bT 

V,  ii  [109] 

Tc-Zn 

ZnT°iJx 

V,  u  [S] 

w 

To  —  Zr  , 

Zr2i-xT° 

X  [200] 

Tli  —  Zn 

0Sn3±x 

I 

[202] 

ThZn# 

11  [183] 

USnx 

X 

[262| 

ThZii, 

X  [183] 

USn„ 

X 

[262] 

u 

Ti  -  Zn 

Sn  — 

Zr 

X‘Znix* 

111  [185] 

Zr4Sn 

X 

[528] 

TiZn3xX 

I  [186] 

Zr6Sll3 

X 

[528] 

V  — Zr 

ZrSn 

X 

[528] 

ZrV2 .  x 

II  [75] 

Sr  — 

Tl 

\Y  —  Zn 

mTI,  _ 

111 

ta 

ix-v 

\VZnx 

X  [200] 

Sr- 

Zn 

W  —  Zr 

"rZll13±x 

11 

0»«] 

ZrW2±x 

II  [40] 

To  — 

Tli 

Zn  —  Zr 

Tl>3±/-rc 

X 

[243] 

ZrZnx 

r  X  [207 f 
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